Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



./' /JS.ll.&H-I 



2044 096 999 321 




\ 



^■> 



jf 



ytn 



a/fi "' 



'y^-' e-C A. 




X -' ^• 



6 <-' • 




IITA& 



L 




/ 



/^ 




<s 



J 



"^ THE 



\ 



C»MM»N SCHOOL 



AEITHMETIC; 



COMBINING 



ANALYSIS AND SYNTHESIS; 

ADAPTED TO 

THE BEST MODE OF INSTRUCTION IN THE ELEMENTS 
OF WRITTEN ARITHMETIC. 



BY 

JAMES S. EATON, M. A., 

nrnBUCTOB nr philups aoademt, andoteb, and aothor of " east lessons nr iuifTA& 

AUTHMKTIO " AND *' A TSBATISB ON WRITTEN ABFTHMITIO." 



BOSTON: 
THOMPSON, BROWN, & CO. 

23 Hawley St. 

1877. 




EATON AND BEADBUKY'S 
MATHEMATICAL SERIES. 

Used with unexampled snccess in the best Schools and Academies 

in the Country. 

EATON'S PRIMARY ARITHMETIC. 
EATON'S INTELLECTUAL ARITHMETIC. 
EATON'S COMMON SCHOOL ARITHMETIC. 
EATON'S HIGH SCHOOL ARITHMETIC. 

EATON'S ELEMENTS OF ARITHMETIC. 
EATON'S GRAMMAR SCHOOL ARITHMETIC. 

BRADBURY'S EATON'S ELEMENTARY ALGEBRA. 
BRADBURY'S ELEMENTARY GEOMETRY. 
BRADBURY'S ELEMENTARY TRIGONOMETRY. 
BRADBURY'S GEOMETRY AND TRIGONOMETRY, in one volume. 
BRADBURY'S TRIGONOMETRY AND SURVEYING. 

KEYS OF SOLUTIONS TO HIGH SCHOOL ARITHMETIC, 
BXEMENTARY ALGEBRA, GEOMETRY AND TRIGONOMETRY 
AND TRIGONOMETRY AND SURVEYING, for the use of Teachers 




Entered according to Act of Congress, in the year 1868, by 

JAMBS S. EATON, M. A., 

In the Clerk's Office of the I>i8trict Court of the District of Ma^sachnsettg. 



Entered according to Act of Congress, in the year 1867, by 

TAGGARD & THOMPSON, 

In the Clerk's Office of the District Court of the District of MassachnsettB. 



Entered according to Act of Congress, in the year 1873, by 

THOHPSOir, BRo^nr, and Coupant, 
Zn ehe OOee of the librarian of Congress, at Washington. 




PREFACE. 



Thbre is a large class of pupils whose limited time renders it 
impossible for them to pursue an extended mathematical course. 
The author, in accordance with his original intention to prepare a 
series of text-books in Arithmetic, has now endeavored to adapt this 
work to the wants of this class of pupils. 

With this purpose in view, the simple, elementary, practical prin- 
ciples of the science are more ftilly presented than in his larger work, 
while the more intricate and less important parts have been treated 
more briefly or entirely omitted. A corresponding change in the 
character of the examples has also been made. 

As in the larger work, so here, constant attention has been paid to 
the brevity, simplicity, perspicuifyi 'and' accuracy of expression ; and 
no efibrt has been spared in 'the endeavor to render the mechanical 
execution appropriate and attx^tijFQ. 

Definitions, tables, and explanations of signs have been distributed 
through the book where their aid is needed, to enable the pupil 
to learn them more readily than when they are presented collect- 
ively. 

Nearly all the examples have been prepared for this book, and are 
different from those of the larger work ; still, to secure uniformity of 
language (a matter of great importance, as every experienced teacher 
knows), the leading examples in the several subjects, the definitions 
and rules, with few exceptions, have been intentionally retained with 
but little modification. 
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A^ PREFACE. 



Articles on United States Money, Percentage, Stocks and Bonds, 
Custom House Business, and Exchange have been prepared for this 
book; and all the principles requisite for a practical business life 
have been presented in a simple, intelligible, attractive manner, and 
with sufficient minuteness and fullness and a due regard to logical 



arrangement. 



. The methods employed are those used by business men, and the 
examples are clearly stated and of a practical charactd^. It is be- 
lieved that this work contains that treatment of commercial arithme- 
tic which is the latest and most approved. 

Those pupils who wish to finish written arithmetic without taking 
a higher work will find this book complete in itself, sufficient to lead 
to higher mathematics, and enough for all ordinary purposes. 

Brief, suggestive questions have been placed at the bottom of 
the page, designed in no way to interfere with the free, original 
questioning which every teacher will adopt for himself, but merely 
to aid the young and inexperienced pupil in fixing his attention 
upon the more important parts of the subject. 

Here, as in the larger work, some of the answers to examples 
have been given to inspire confidence in the learner, and others 
are omitted to secure the discipline resulting from proving the oper- 
ations, a discipline and a benefit which the pupil should not forego 
nor the teacher neglect. 

An edition of this book is also published with answers. 

This work contains a full exposition of the Metric System of Weights 
and Measures, prepared by H. A. Newton, Professor of Mathematics, 

« 

Tale College; It also con|ains an important chapter on Government 
Securities. 

The thanks of the author are due Judah Dana, Esq., of Butlatid, 
Vt. , for the rule for annual interest on page 202. 
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ARITHMETIC. 



Article 1. Arithmetic is the science of numbers, and the 
art of computation. 

A Number is a unit or a collection of units, a unit being 
one, i. e. a single thing of any kind; thus, in the number six 
the unit is one ; in ten days the unit is one day* 

S« All numbers are concrete or abstract, 

A Concrete Number is a number that is applied to a par- 
ticular object ; as six books, ten men, four days. 

An Abstract Number is a number that is not applied to 
any pai'ticular object ; as six, ten, seventeen. 

3« Arithmetic employs six different operations, viz. : Notation^ 
Numeration, Addition, Subtraction, Multiplication, and Division. 



NOTATION AND NUMERATION. 

4« Notation is the art of expressing numbers and their 
relations to each other by means oi figures and other symbols, 

5. Numeration is the art of reading numberif*which have 
been expressed by figures. 

Abt. 1. What is Arithmetic? What is a Number? A Unit? 9. What is a Concrete 
Number? An Abstract Number? 3. How many operations in Arithmetic ! What are 
they? 4. What if Notation ? 5. Numeration ? 
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8 NOTATION AND NUMERATION. 

V 

6. Two methods of notation are in common use : the Arabic 
and the Roman, 

7» The Arabic Notation, or that brought into Europe by 
the Arabs, employs ten figures to express numbers, viz. : 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 
Naught, One, Two, Three, Four, Five, Six, Seven, Eight, Nine. 

These figures are called digits, from jthe Latin digitus, a 
finger ; a term probably applied to figures from the icustom of 
counting upon the fingers, 

8. The first Arabic figure, 0, is called a cipher, naught, or 
zero, and, standing alone, it signifies nothing. 

Each of the remaining nine figures represents the number 
placed under it, and for convenience in distinguishing them from 
0, they are called significant figures, 

9. No number greater than nine can be expressed by a 
single Arabic figure, but by repeating the figures, and arranging 
them differently, all numbers may be represented. 

Ten is expressed by writing the figure 1 at the left of the 
cipher ; thus, 10. In like manner, twenty, thirty, forty, etc., 
are expressed by placing 2, 3, 4, etc., at the left of ; thus, 

., 20, 30, 40, 50, 60, 70, 80, 90. 

Twenty, Thirty, Forty, Fifty, Sixty, Seventy, Eighty, Ninety. 

10. The numbers from 10 to 20 aro expressed by placing 
the figure 1 at the left of each of the significant figures ; thus, 

11, 12, 13, 14, 15, 16, 17, etc. 

Eleven, Twelve, Thirteen, Fourteen, Fifteen, Sixteen, Seventeen, etc. 

In a similar manner all the numbers, up to one hundred, may 
be written ; thus, 

21, 36, 66, 98, etc. 

Twenty-one, Thirty-six, Sixty-six, Ninety-eight, etc. 

6. How many methods of Notation ? What? 7. H»w many figures in the Arabic 
Notation? What called? Why? 8. What is the first figure, 0, called ? The others? 
Why ? 9. The largest number expressed by one figure? Ten, how expressed? Twenty? 
1 0« Numbers firom ten to twenty, how expressed ? . 



NOTATION AND NUMERATION. 9 

11« One hundred is expressed by placing the figure 1 at the 
left of two ciphers ; thus 100. In like manner two hundred, 
three hundred, etc., are written ; thus, 

2ff, 3«t, 6M, 8M, etc. 

Tw« hundred, Three hundred, Six hundred. Eight hundred, etc. 

Vt* The other numbers, up to one thousand, may be ex- 
pressed by putting a significant figure in the place of one or 
each of the ciphers in the above numbers ; thus, 

Two hundred and three, expressed in figures, is 203, 

Six hundred and eighty, expressed in figures, is 680, 

Nine hundred and ninety-eight, expressed in figures, is 998. 

13. The PLACE of a figure in a number is the position it 
occupies with reference to other figures; thus, in 436, the 6, 
counting from the rights is in the first place, 3 is in the second 
place, and 4 in the third place. 

The figure in the first place represents simple units, or units 
oiihQ first order ; the second figure represents tens^ or units of 
the second order; the third, hundreds, or units of the third 
order ; the fourth, thousands, or units of the fourth order, etc. ; 
thus, in the number 3576, the 6 is 6 units of the first order; 
the 7 tens is 7 units of the second order ; the 5 hundreds is 5 
units of the third order, etc 

14. From the foregoing it will be seen that to determine the 
value of a number expressed in figures, two things must be 
considered, first, how many units each figure represents ; and, 
second, the order of the units represented. Thus in each of the 
numbers 2, 20, 200, the significant figure represents two units, 
but in the first it represents two units of the first order, in the 
second, two units of the second order, or two tens, and in the 
third, two units of the third order, or two hundreds. 

15f It is also evident that a figure is made to represent units 
of tenfold value by removing it one place toward the left; a 



11. One hundred, how expressed? Two hundred? 12. Other numhers, how ex- 
jnessed? 13. What is the p^« of a figure? What does the figure in the first place 
npieeent? Second place? Third? 14. Explain the method of determining the value 
of a number ? 15. How does moving a flguie towaids tiie left affect its value ? 
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10 NOTATION AND NUMERATION. 

. hundred fold hy removing it two places^ etc. ; i. e. ten units of 
the first order make one ten, ten units of the second order make 
one hundred, and, in short, ten units of any order make one unit 
of the next higher order. 

16. The cipher, when used with other figures, fills a place 
that would otherwise be vacant ; thus, in 206 the cipher occupies 
the place of tens, because there are no tens expressed in the 
given number. 

17. The figures of large numbers, for convenience in read- 
ing, are often separated by commas into periods or groups. 

There are two methods of numerating : the French and the 
English. By the French method a period consists of three 
figures ; by the English, of six. The French method is most 
convenient, and principally used in this country. 

18. By the French Method of Numeration the first 
or right-hand period contains units, tens, and hundreds, and is 
called the period of units ; the second period contains thousands, 
tens of thousands, and hundreds of thousands, and is called the 
period of thousands ; etc., as in the following 

FRENCH NUMERATION TABLE. 



I § 
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7th period, 6th period, 5th period, 4th period, 8d period, 2d period, Ist period, 
QuiotillioDg. QuadrillionSj TrillioDs, Billions, Millions, Thousands, Units, 



16. For what is the cipher used ? 17. How many methods of numerating ? What 
are they ? MThieh is generally used in this country ? 18. Name the different periods in 
the French Numeration Table. Bepeat the table. 
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19. The value of the figures in this table, expressed in 
words, is twenty-eight quintillion, seven hundred and sixty-nine 
quadrillion, five hundred and forty trillion, seven hundred and 
six billion, four hundred and seventy-six million, one thousand, 
eight hundred and fortyrthree. 

Note. The reading of a number consists of two distinct processes : 
First, reading the order of the places^ beginning at the right hand ; thus, 
units, tens, hundreds, etc., as in the Numeration Table; and, second, reading 
the value of the figures, beginning at the left, as above. To distinguish 
these processes, the first may be called numerating, and the second reading, 
the number. 

20. The table can be extended to any number of places, 
adopting a new name for each succeeding period. The periods 
above quintillions are sextillions, septillions, octillions, nonillions, 
decillions, undecillions, duodecillions, etc 

2U To numerate aad read a number according to the 
French method. 

Rule. 1. Beginning at the right, numerate and point off the 
number into periods of tueee Jigures each, 

2. Beginning at the left, read each period separately, giving 
the name of each period except that of units. 

Exercises in Numeration Br the French Method. 



22. ] 


-let the learner read the 


following numbers : 


1. 


24 


11. 


7,435,720,597 


2. 


357 


12. 


74,690,007,467 


3. 


4,649 


13. 


297,999,399,089 


4. 


95,679 


14. 


6,137,731,975,468 


5. 


549,517 


15. 


45,719,456,972,145 


6. 


5,745,328 


16. 


457,749,136,958,083 


7. 


52,073,712 


17. 


3,125,945,654,315,756 


8. 


243,967,184 


18. 


57,963,568,194,437,973 


9. 


4,674,925,178 


19. 


367,942,143,866,145,316 


10. 


43,404,876,347 


20. 


3,593,047,671,350,486,950 



19. What is the value of the number expressed in the table ? Reading a number con* 
']i><t8 of how many processes ? What are they ? 20. What are the namex of periods 
above QuintillioDS ? 31« Rule for numerating and reading a number by the French 
|netbod ? 



12 ^ NOTATION AND NUMERATION. 

J33. To write numbers by the French method : 

Rule. 1. Beginning at the left, write the figures belonging to 
the highest period. 

2. Write the figures of each successive period in their order^ 
filling each vojcant place with a cipher, 

ExEBOiSES IN French Notation and Numeration. 

^. Let the learner write the following numbers in figures, 
and read them by the French method : 

1. Two units of the third order and five of the first. 

Ans. 205. 

NoTB. Since no figure of the second order is given, a cipher is written in 
the second place. 

2. Six units of the fourth order, three of the second, and 
eight of the first. Ans. 6,038. 

3. One unit of the seventh order, three of the sixth, seven of 
the third, and two of the second. Ans. 1,300,720. 

4. Five units of the fifth order and three of the fourth. 

5. Six units of the fourth order and one of the third. 

6. Two units of the eighth order and three of the sixth. 

7. Nine units of the ninth order, six of the fifth, one of the 
second, and three of the first 

05, Express the following numbers in figures by the French 
notation : 

1. Three hundred and fifty-six. Ans. 356. 

2. Six hundred and fifty-three. Ans. 653. 

3. Five hundred and sixty-three. Ans. 563. 

4. Three hundred and sixty-five. 

5. Six hundred and fifty-one. 

6. One thousand, six hundred and fifty-one. Ans. 1,651. 

7. Forty-two thousand, fi\Q hundred and fifty-four. 

8. Eight hundred sixteen thousand, and two hundred. 

9. Six million, one hundred four thousand, two hundred and 
seventy-six. Ans. 6,104,276. 

1— -r r 111 ■ - I ■ - - _ , I I ' 

S23. . Bale for writing numbers bj the French method? 
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10. Three hundred six thousand, five hundred and two. 

11. Nine hundred forty-six million, five hundred fourteen 
thousand, nine hundred and twenty-five. 

12. Six billion, fifteen million, seven thousand, and four hun- 
dred. Ans. 6,015,007,400. 

13. Five million-, six hundred fifty-one thousand, four hundred 
and six. 

14. Seventy-f^ur million. 

15. Sixty-three million, fourteen thousand, and seven hundred. 

26. By the English Method of Numeration, the first 
period contains units, tens, hundreds, thousands, tens of thou- 
sands, and hundreds of thousands, and is called the period of 
units ; the second period contains millions, tens of millions, hun- 
dreds of millions, thousands of millions, tens of thousands of 
millions, and hundreds of thousands of millions, and is called 
the. period of millions ; etc., as in the following 

ENGLISH NUMERATION TABLE. 
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36. B J the Engllih numeration what figures are in the first period ? Second period ! 
Third? Repeat the table- 

2 
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37. The value of the figures in this table, is twenty-eight 
trillion, seven hundred sixty-nine thousand five hundred and 
forty billion, seven hundred six thousand four hundred and 
seventy-six million, one thousand eight hundred and forty-three. 

SS. The names of the figures and their values are the same 
in the two tables for the first nine places from the right, after 
which they are alike in value but differ^mt in name, A trillion 
by the English method is much more than by the French. 

29, To numerate and read a number according to 
the English method. 

Rule. 1. Beginning at the rights numerate and point off the 
number into periods of six figures each. 

2. Beginning at the left^ read each period separately, giving 
th£ name of each period except thai of units. 

Exercises in Numeration by the English Method. 

30. Read the following numbers : 



1. 


684 


4. 


87,658765,647596 


2. 


853697 


5. 


. 95467,694164,745689 


3. 


7,474569 


6. 


47,678600,709050,359691 



31, To write numbers by the English method : 

Rule. 1. Beginning at the left, write the figures belonging 
to the highest period, 

2. Write the figures of each successive period in their order^ 
filling each vacant place with a cipher. 

Exercises in English Notation and Numeration. 

S2. Write the following, and read by the English method : 

1. Five units of the eighth order, six of the seventh, two of 
the fourth, and one of the third. Ans. 56,002100. 

27. What number is expressed by the table ? 28. Are the names of fibres alike in 
the French and EugliRh tables ? Their values, alike or unlike? 29. Rule for numerat- 
ing and reading a number by the English method ? 31. Rule for writing a number by 
the English method? 
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2. Nine units of the fourteenth order, two of the twelfth, 
three of the eleventh, six of the eighth, nine of the sixth, two of 
the fifth, and three of the fourth. Ans. 90,230060,923000. 

3. Two units of the ninth order, six of the sixth, one of thp 
fifth, two of the third, seven of the second, and five of the first. 

33a Express the following numbers by the English Notation *- 

1. Seventy-two million, six hundred thirteen thousand four 
hundred and forty -six. Ans. 72,613446. 

2. Five hundred seventeen billion, three hundred twenty-two 
thousand one hundred fourteen million, eight hundred forty-one 
thousand nine hundred and sixty-nine. 

/ 3. Two hundred and ten billion, and six thousand. 

Note. These and other exercises will be varied and extended by the 
teacher as circumstances may dictate. 

34, The Roman Notation, or that used by the ancient 
Romans, employs seven capital letters to express numbers, viz. : 

I, V, X, L, C, D, M. 

One, Five, Ten, Fifty, One hundred, Five hundred, One thousand. 

All other numbers may be expressed by combining and re- 
peating these letters. 



35. The Roman Notation is based on the following princi- 
ples : 

1st. When two or moro letters of equal value are united, or 
when a letter of less value follows one of greater, the sum of 
their values is indicated ; thus, XXX stands for 30, LXV for 65, 
CC for 200, MDCLXVII for 1667. 

2d. When a letter of less value is placed before one of greater, 
the difference of their values is indicated ; as, IX stands for 9, 
XL for 40, XC for 90. 

3d. When a letter of less value stands heiween two of greater 
value, the less is to be taken from the sum of the other two ; as, 
XIV stands for 14, XIX for 19, CXL for 140. 

34. How many and what characters are employed in the Boman Notation ? What la 
the Talae of each? 35. What is the first principle in Boman Notation? Second? 
Third! 
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4th. A letter with a line over it represents a number one 
thousand times as great as the same letter without the line ; thus 

X stands for teriy but X stands for one thousand times ten, i. e. 

ten thousand ; M stands for one thousand, but M for one thousand 
times one thousand. 
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IX 


9 
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ExEi^oiSES IN Roman Notation. 
36. Express the following numbers by letters : 

1. Twelve. Ans. XIL 

2. Eighteen. Ans. XVIIL 

3. Twenty-nine. 

4. Ninety-nine, 

5. T\70 hundred and eighty-four. 

6. One thousand four hundred and forty-six. 

7. One thousand six hundred and forty-four. 

8. The present year, A. D. . 

Note. The Roman notation is very inconvenient for Arithmetical oper- 
ations, and the Roman Numerals are now seldom used, except for number- 
ing the pages of a preface, the divisions of a discourse, and the sections, 
chapters, and other divisions of a book. 



35. What is the fourth principle in Roman Notation ? 36. Are Roman numeralf 
moch used in arithmetical operations ? Why ? For what are they used ? 
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37* Besides the Arabic and the Roman figures, there are various 
marks used to indicate that certain operations are to be performed, such, 
e. g., as the sign of addition^ -^ ; the sign of subtraction, — ; etc. These 
signs will be given, and their uses explained when their aid is needed. 



ADDITION. 

38. Addition is the process of putting together two or 
more numbers of the same kind, to find their sum or amount. 

The sum or amount of two or more numbers is a number which 
contains the same number of units as the two or more numbers 
put together ; thus, 7 is the sum of 3 and 4, because there are 
just as many units in 7 as in 3 and 4 put together ; for a like 
reason 11 days is the sum of 2 days, 4 days, and 5 days. 

Ex. 1. James has 4 marbles, John has 5, and Henry has 3 ; 
how many marbles have they all ? 

To solve this example, add the numbers 4, 5, and 3 : thus, 4 and 5 are 
9, and 3 are 12 ; therefore James, John, and Henry have 12 marbles, Ans. 

2. How many are 3 and 6 ? 6 and 3 ? 2 and 5 and 7 ? 

How many are 5 and 6 ? 4 and 7 ? 9 and 3 and 8 ? 

How many are 3 and 6 and 7 and 8 ? 8 and 9 and 7 and 4 ? 

39i A Sign is a mark which indicates an operation to be 
performed, or which is used to shorten some expression. 

40. The sign of dollars is written thus, $ ; e. g. $2 repre- 
sents two dollars ; $10, ten dollars , etc. 

41. The sign of equality, =, signifies that the quantities be- 
tween which it stands are equal to each other ; thus, $1 = 100 
cents, i. e. one dollar equals one hundred cents. 

37. What characters are used in Arithmetic beEides the Arabic and Roman fig^rea? 
For what? 

38. What is Addition? Sam or amount? 39. A sign? 40. Make the sign of dollars 
on the blackboard. 41. Make the sign of equality ? What does it mean ? 

5J* 
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42. The sign of addition, +, called plus, denotes that the 
quantities between which it stands are to be added together* 
thus, 3 -|- 2 = 5, i. e. three plus two equals five, or three and 
two are five. 

43. Three dots, thus, .•., are the symbol for therefore, hence, or 
consequently ; thus, 2 -f- 3 = 5, and 3 -|- 2 = 5, .-. 2 -|- 3 = 3 -}- 2, 
i. e. therefore the sum of 2 and 3 is equal to the sum of 3 and 2. 

Ex. 3. William paid $4 for a pair of skates, $3 for a sled, and 
$1 for a knife ; what did he pay for all ? 

$4+ $3 + $1 = $8, Ans. 

4. What is the sum of $6 + $3 ? $5 + $2 + $8? 

5. What is the sum of 4 + 6-1-2 + 3? 3 + 5 + 8 + 2? 

44. To add when the numbers are large and the 
amount of each column is less than 10. 

6. A manufacturer sold 125 yards of cloth to one merchant, 

342 to another, and 231 to another ; how many yards did he sell 

in all ? Ans. 698. 

Having arranged the numbers so that units 

*^'"?^o *!?' stand under units, tens under tens, etc., add the 

\ .^ units ; thus, 1 and 2 are 3, and 5 are 8, and 

^ ^ ^ set the result under the column of units. Then 

^^^ add the tens ; thus, 3 and 4 are 7, and 2 are 9, 

Sum, 6 98 set down the result, and so proceed till all the 

columns are added. 

Ex. 7. 8. 9. 10. 

425 127 106 6204 

143 341 3 41 2413 

231 210 121 1231 

Sum, 799 678 568 9;848 

11. 12. 13. 14. 

2000 1121 11200 1000 

2345 5127 25413 ' 2743 

1423 2340 32142 3154 

3231 1400 21034 1001 



42. Make the eign of addition. 43. Sig^ for therefore. 44* How are Dumbexs 
arranged for addition? Which eolnmn is added first ? Its sum, where placed ? 
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15. What is the sum of 1243, 2112, and 1313 ? Ans. 4668. 

16. What is the sum of 2013, 1421, 2132, and 1231 ? 

17. A gentleman paid $125 for a horse, $231 for a chaise, and 
$32 for a harness ; what did he pay for all ? Ans. $388. 

45. To add when the amount of any column is 10 or 
more. 

18. Add together 27, 93, and 145. Ans. 265. 

Having arranged the numbers, add the column 

ovm^oix. of units; thus, 5 and 3 are 8, and 7 are 15 units 

^' (=l.ten and 5 units). The 5 units are placed 

^ ^ under the column of units, and the 1 ten is added 

^^^ to the column of tens ; thus, 1 and 4 are 5, and 

Ans. 2 65 9 are 14, and 2 are 16 tens (=1 hundred and 6 

tens). The 6 tens are set under the tens, and the 

1 hundred is added to the 1 hundred in the third column, making 

2 hundreds to be set under the third column. 



19. 


20. 


27 6 


748 


488 


249 


/ 87,4 


838 


Ans. 1633 \ ' 


1,835 


, ^ 




23. ^ 


24. 


417 


246 


819 


385 


234 


274 


846 


961 


721 


249 


Ans. 3,03 7 


— 


27. 


28. 


46723 


4628 


5432 


94342 


46 


4 



31. Add 3467, 82, 946, 13845, and 426. 

32. Add 64287, 342, 8694, 32, and 46872. 

33. Add 3462, 8, 97, 4682, 3800, and 47289. 
84. Add 384, 16942, 34, 87, 6294, and 3274. 



21. 


22. 


4681 


36487 


7362 


10462 


8428 


38420 


20,471 


85^369 


25. 


26. 


3874 


34827 


1920 


5148 


4208 


97604 


3186 


27 


8004 


86129 


29. 


30. 


327 


3 


56948 


784 


4876 


98643 


id 426. 


Ans. 18766. 
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46t The examples already given embrace all the prin- 
ciples in addition. Hence, to add numbers, 

Rule. Write the numbers in order, units under units^ tens 
under tens, etc. Draw a line beneath, add together the figures in 
the uniti column, and, if the sum be less than ten, place it under 
that column ; but, if the sum be ten or more, write the units as 
before, and add the tens to the next column. Thus proceed till 
all the columns are added. 

47. Proof. The usual mode of proof is to begin at the top 
and add downward. If the work is right, the two sums wiU be 
alike. 

Note I. By this process, we combine the figures differently j and hence 
shall probably detect any mistake which may have been made in adding 
upward. 

In adding upward we say, 2 and 6 are 
mLusTRAnoN. 8, and 7 are 15, and 4 are 19, etc. ; but 
Q'TCQ^ in adding downward, we say, 4 and 7 are 

« Q 7 ^ A obtaining the same result, but by different 

Q A ft 1 9 combinations. 

^ ^^ If we do not obtain the same result by 

Sum, 249579 the two methods, one operation or the 
Proof, 249 5 79 other is wrong, perhaps both, and the 

work must be carefully performed again. 

Note 2. In adding it is not desirable to name the figures that we add; thus, 
in example 35, instead of saying 2 and 6 are 8, and 7 are 15, and 4 are 19, it 
is shorter, and therefore better, to say 2, 8, 15, 19; setting down the 9, say I, 
.6, 10, 19, 27, etc. 

36. What is the sum of 8432, 42698, 34, 1892, 70068, 5142, 
and 68742 ? Ans. 197008. 

37. What is the sum of 2468, 13579, 276, and 42 ? . 

38. What is the sum of 3406, 872, 6541, 2, and 17 ? 

39. What is the sum of 3910, 4, 876, 27, and 89462 ? 

^ I ■ -■■■-— — - - — — — *- — —- ■ -■ ■■ - , — — _^ 

46. If the amount of any column is ten or more, where is the right-hand figure of the 
amount written? What is done with the left-hand figure ? Repeat the rule for Addition. 
47. How is Addition proved ? Why not add upward a second time ? Is it desirable t« 
name the figures as we add them ? 
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Ex. 40. 


41. 


42. 


43. 


51000 


20404 


21153 


31201 


11608 


44346 


25000 


22222 


38020 


93040 


15000 


66666 


49132 


90000 


55555 


55555 


12883 


95000 


54445 


33333 


Sum, 162 643 








Proof, 162 643 









44. How many are 876 + 9287 + 69842+7700 ? 

Ans. 87705. 

45. How many are 36904 + 216+8942+47 ? 

46. How many are 18 + 4 + 76984+327 + 14? 

47. 846 + 972+84+300=how many? Ans. 2202. 

48. 2468 + 9867 + 37428 + 278=howmany? 

49. 3004+6094+87642 + 36=? Ans. 96776. 

50. 2468 + 13579+100+6042 + 187 + 19=? 

51. Add four hundred and sixty^two ; three thousand two 
hundred and fourteen ; seventy-nine thousand six hundred and 
fifty-nine ; and two hundred and eighty-four. Ans. 83619. 

52. Add four hundred and fifty-six ; eight thousand, four hun- 
dred and seventy-two ; fifteen thousand, seven hundred and 
twenty-one ; forty-three million, seven hundred and thirty-three 
thousand, eight hundred and fifty-nine ; and ten. 

53. The population of England in 1851 was 16921888 ; of 
Scotland, 2888742; of Wales, 1005721; of Ireland, 6515794. 
What was the population of Great Britain and Ireland ? 

54. England and Wales contain about 55100 square miles ; 
Scotland 29600 ; and Ireland, 32000 ; what is the area of the 
British Islands? Ans 116700 square miles. 

55. By the census of 1860, the number of inhabitants of 
Maine, was 628276; of New Hampshire, 326072 ; of Vermont, 
315116 ; of Massachusetts, 1231065 ; of Rhode Island, 174621 ; 
of Connecticut, 460151 ; what was the population of New Eng- 
land? Ans. 3135301. 

56. The area of Maine is 35000 square miles ; N. H., 8030 ; 
Vt, 8000 ; Mass., 7250 ; R. I., 1200 ; Ct., 4750. What is the 
area of New England ? 
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57. In 1850 the population of Maine was 583169 ; of New 
Hampshire, 317976; of Vermont, 314120; of Massachusetts, 
994514 ; of Rhode Island, 147545 ; of Connecticut, 370792 ; 
whsit was the population of these six States in 1850 ? 

58. A merchant commencing business, had in cash, $4376 ; 
goods worth $3780 ; bank stock worth $2700 ; and other prop- 
erty valued at $5496. In a year he gained $2475 ; what was 
he worth at the end of the year ? 

59. In one year a farmer sold a pair of oxen for $125, two 
cows for $75, three swine for $96, twenty sheep for $120, and a 
horse for $156 ; what did be receive for all ? 

60. On Monday, a merchant sold goods for $357, on' Tuesday, 
for $463, on Wednesday, for $279, on Thursday, for $318, on 
Friday, for $687, and on Saturday for $348 ; what was the 
value of the goods sold during the week ? 

61. In 1850 the population of New York was 515547 ; of 
Philadelphia, 340045 ; of Baltimore, 169054; of Boston, 136881; 
of New Orleans, 116375 ; and of Cincinnati, 115436 ; what was 
the number of inhabitants in these six cities in 1850 ? 

62. In the middle of the nineteenth century the population of 
London was about 2363141 ; of Paris, 1053897 ; of Constan- 
tinople, 786990; of St. Petersburg, 478437; of Vienna, 477846; 
of Berlin, 441931 ; and of Naples, 416475 ; what was the popu- 
lation of these seven cities ? 

63. In 1850 the population of the United States was about 
23191876; of Great Britain and Ireland, 27332145 ; of France, 
35783170; of Russia, 62088000; and of Austria, 36514397; 
what was the population of these five countries ? 

64. The population of North America is about 39257819 ; of 
South America, 18373188; of Europe, 265368216; of Asia, 
630671661 ; of Africa, 61688779, and of Oceanica, 23444082; 
what is about the population of the globe? Ans. 1038803745. 

65. The cost of the American army for five successive years, 
commencing in 1812, was $12187046, $19906362, $20608366, 
$15394700, and $16475412 ; what was the cost for five years? 

66. B owes to C $150, to D $4682, to E $267, to F $54, 
and to G $1353 ; how much does he owe ? 
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67. 


68. 


69. 


70. 


95690 


19998 


59059 


28738 


58689 


58596 


79819 


52903 


19821 


01298 


18582 


75755 


55555 
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93333 


50504 
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25251 


32690 


24878 


58698 


24274 
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19864 


95490 


55628 
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27414 


98695 


72869 


22878 


29925 


96564 


27121 


40502 


27208 


90825 


46862 


28276 


16502 


92672 


62128 


27262 


21778 


92267 


Z4rg79 


61625 


25427 


76152 


24725 


52465 


24521 


97267 


76592 


27248. 


47214 


73017 


15172 


47510 
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71. In January there are 31 days, in February 28, in March, 
31, in April 30, in May 31, in June 30, in ^Fuly 31, in August 
81, in September 30, in October 81, in November 30, and in 
December 31 ; how many days are there in a year? 

72. A gardener has 3476 apple trees, 8476 pear trees, 5684 
peach trees, 1845 plum trees, 4680 quince trees, and 9487 orna- 
mental trees ; how many trees are there in his nursery ? 

73. The first of three numbers is '^7158, the second is 8942, 
and the third is as much as the other iwo ; what is the sum of 
the three numbers ? 

74. I have $376 in one bank, $4678 in another, and in anoth- 
er as much as in both of these ; how much money have I in the 
three banks ? 

75. An army consists of 276450 infentry, 14875 cavalry, 
27846 artillery men, and 127462 riflemen; what is the number 
of men in the army ? 

76. A carpenter engaged to build 4 houses, the first for $3462, 
the second for $6875, the third for $8963, and the fourth for 
$12462 ; what shall he receive for the four houses ? 
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SUBTRACTION. 

48. Subtraction is the process of taking a less number 
from a greater number of the same kind, to find their difference. 

The greater number is called the minuend ; the less number 
is called the subtrahend ; and the result is called the differ- 
ence or REMAINDER. 

Ex. 1. Arthur had 7 apples, but he has given 4 of them to 
Mary ; how many apples has he now ? 

Ans. 3 ; because 4 apples taken from 7 apples leave 3 apples. 

2. John having 17 marbles, lost 7 of them ; how many had 
he left ? 

49. The sign of subtraction, — , called minus, signifies that 
the number after it is to be taken from the number before it ; 
thus, 7 — 4=3, i. e. seven minus four, or seven diminished by 
four, equals three. ' 

3. How many are 10 — 6 ? Ans. 4. 

4. How many are 12— 8? 12 — 4? 16—6? 

Note. When the numbers are small, the subtraction is readily performed 
in the wind; but when they are large, the work is more easily done by ivrit- 
ing the figures t as in the following examples. 

50. To subtract when no figure in the subtraliend is 
greater than the corresponding figure in the minuend. 

5. From 796 take 58l 

OPERATION. This example is solved by taking the 

c u^^?. ' A Wk 2 units from 6 units, 8 tens from 9 tens, 

Subtrahend, 582 ^^^ 5 hundreds from 7 hundreds, giving 

Remainder, 214 214 for the remainder. 

6. 7. 8. 9. 

Minuend, '469 5642 9874 8072 

Subtrahend, 327 4130 3 623 305^ 

Remainder, 142 1512 6251. 5021 

48. Wb&t is subtraction? Minuend? Subtrahend? Remainder? 49. Make the 
Mg'n of subtraction. Itft meaning ? How do we subtract when the numbers are small? 
How «hen they are large ? 
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10. 11. 12. 13. 

From 2741 5462 6408 8420 
Take 1301 1350 3207 3110 

Ans. 1440 

14. A farmer bought a farm for $4875 and sold it again for 
$3463; how much did he lose by the transactions ? Ans. $1412. 

15. By the census of 1860, the population of Maine was 
628276, and that of New Hampshire was 326072 ; how many 
more people were there in Maine than in New Hampshire ? 

16. If I borrow $4687 and afterwards pay $2423, how much 
do I still owe ? 

51. To subtract when any figure in the minuend is 
less than the corresponding figure in the subtrahend. 

17. From 483 take 257. 

There are two methods of explaining 
oPBBATioN. this operation : 

c ^^."^^ A tki 1st. As we cannot take 7 units from 

Subtrahend, 257 3 ^^j^g^ ^^ ^£ ^^le 8 tens is put with the 

Remainder, 22 6 3 units, making 13 units, and then, 7 

units from 13 units leave 6 units. Now 

as one of the 8 tens has been put with the 3 units only 7 tens 

remain in the minuend, and 5 tens from 7 tens leave two tens, 

and, finally, 2 hundreds from 4 hundreds leave 2 hundreds ; .*. 

the entire remainder is 226. 

2d. Instead of taking away 1 of the 8 tens in the minuend, we 
may add 1 ten to the 5 tens in the subtrahend, and then take the 
sum (6 tens) from the 8 tens, since the result is 2 tens by either 
process. 

The second mode depends on the principle, that, if two num- 
bers are equally increased, the difference between them remains 
unchanged; thus, the difference between 9 and 4 is 5, and, if 10 
is added to both 9 and 4, making 19 and 14, the difference still is 
5. Now, in solving Ex. 17 by the second method, we add 10 
units to the minuend and 1 ten {the same as 10 units) to the 
subtrahend, and .*. find the same remainder as by the first method. 

*i 1 . How many methods of subtracting when a figure of the minuend is less than the 
one under it? What is the first method? Second? The second depends on what 
principle? By the second method, is the same number added to minuend and subtrethendf 
How? 

3 
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62, The preceding examples illustrate all the prin;. 
eiples in subtraction. Hence, to perform subtraction. 

Rule. 1. Write the less number under the greater, units 
under units, teiis under tens, etc, and draw a line beneath* 

2. Beginning at the right hand, take each figure of the subtra^ 
hendfrom the figure above it, and place the remainder under 
the line. 

3. Jf any figure in the subtrahend is greater than the figure 
above it, add ten to the upper figure and take the lower figure 
from the sum ; write down the Remainder and, considering the 
next figure in the minuend one less, or the next figure in the 
subtrahend one greater, proceed as before, 

53. Proof. Add the subtrahend and the remainder tO' 
gether, and the sum should be the minuend. 

Note 1. This proof rests upon the self-evident truth, that the whole of a 
thing is equal to the sum of all its parts; thus, the minuend is separated into the 
two parts, subtrahend and remainder ; hence the sum of those parts must be the 
minuend. 

Ex. 18. 

Minuend, 68745 ^ ^ " , , . ^ ^ 

Subtrahend 26 854 -^^ ^"® ^^^ ^^ ^"® subtrahend and 

r> • J ' . I Qo-i remainder is the minuend, the work 
Kemamder, 41891 . jat_«i.x 

' ^^^ ^ ^ 18 supposed to be rient. 

Proof, 68745 ^^ ^ 

19. 20. 21. 

Minuend, 9875 532769 5784268 

Subtrahend, 265 278493 329641 6 

Remamder, 9610 254276 ■ 

Proof, 9875 532769 

22. 23. 24. 

From 468724 5406872 9846237 
Take 259782 2304798 9468714 

Ans. 208942 



59. The rule for subtraction ? 53. Hovr is Subtraction proyed ? On what principle 
does this proof rest? 
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25, 26. 27. 

From 243769 3876048 7777777 
Take 243627 296 0040 5666669 

Here we cannot take 8 from 2, 

Ex. 28. nor can we borrow from the tens' 

(5) (9) (12) place, as that place is occupied by 

Minuend, 6 2 o ; but we can borrow one of the 

Subtrahend, 4 3 8 g hundreds and separate the one 

Remainder, 16 4 hundred into 9 tens and 10 units ; 

then, putting the 9 tens in the 
place of tens and adding the 10 units to the 2 units, we can sub- 
tract 8 from 12, 3 from 9, and 4 from 5. 

NoTB 2. This process will probably be more readily understood by the 
yoang learner than the second method given in the rule, though the latter, 
being thought more convenient, is usually adopted. 

29. 30. 31. 

From 8702 4003 870000 

Tak e 246 5 1876 324872 

32. From 804 take 567. Ans. 237. 

33. From 4687 take 2398. 

34. From 87062 take 36981. 

35. Subtract 2437 from 8064. Ans. 5627 

36. Subtract 160874 from 4769872. 

37. Subtract 3768942 from 7000000. 

38. Take 87406 from 95472 Ans. 8066. 

39. Take 2704698 from 8749206. 

40. How many are 3642 less 1468 ? Ans. 2174. 

41. How many are 87649 less 24065 ? 

42. 8749 — 3684=how many? Ans. 5065. 

43. 7248— 2943= how many ? 

44. The difference between two numbers is 365 and the 
greater number is 876 ; what is the less ? Ans. 511. 

45. What number added to 3876 will give 7469 ? 

46. What number taken from 8742 leaves 3748 ? 

53. What is fheie peooUar in Ex. 28 ? Explain the prooeM. 
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47. The sum of two numbers is 8629, and the less of the two 
numbers is 2689 ; what is the greater ? Ans. 5940. 

48. The sum of two numbera is 8426, and the greater is 
7162 ; what is the less ? 

49. From fourteen million, eight hundred and sixty-two thou- 
sand, three hundred and twenty-five, take six million, six hundred 
and eighty-six thousand, two hundred and fourteen. 

Ans. 8176111. 

50. From seven hundred and thirty-three thousand, six hun- 
dred and fifty-four, take two hundred and twenty-seven thousand, 
five hundred and fifteen. 

51. How many years from the discovery of America by Co- 
lumbus in 1492 to the birth of Washington in 1732 ? 

52. How many years have elapsed since the^ discovery of 
America in 1492 ?• 

53. By the census of 1860, the number of inhabitants in 
Massachusetts was 1231065, and the number in Vermont was 
315116 ; how many more in Massachusetts than in Vermont ? 

54. The population of the United States was 23191876 m 
1850, and 17063353 in 1840 ; what was the increase in ten 
years ? Ans. 6128523. 

55. The area of New England is 64230 square miles and the 
area of Maine is 35000 square miles ; what is the area of the 
other five New England States ? 

56. About 56619608 bushels of com were raised in Ohio in 
1850, and 73436690 bushels in 1853 ; what was the increase? 

57. Bought a paper mill for $15475, and sold it for $17925 r 
what did I gain ? 

58. How many are 876942—468279 ? 

59. How many are 742006 — 387429 ? 

60. How many are 820654—260408 ? 

61. Washington was born in 1732 and .died in 1799; at what 
age did he die ? 

62. A merchant sold goods to the amount of $4276, and 
thereby gained $1142 ; what did the goods cost him ? 

63. A farm was sold for $3462. which was $876 more than 
it cost ; what did it cost ?' $2586. 
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64. The distance from the earth to the sun is about 95000000 
miles ; the distance to the moon is about 240000 miles. How 
much further to the sun than to the moon ? 

65. Methuselah died at the age of 969 years, and Washington 
at 67 ; what was the difference of their ages ? 

66. Mr. Hale, owing a debt of $3762, paid $2486 ; how much 
remained unpaid ? 

Examples in Addition and Subtraction. 

1. From the sum of 76 and 92 take 14. Ans. 154. 

2. From the sum of the three nunibers, 876, 493, and 916, 
take the sum of 842 and 397. Ans. 1046. 

3. I owe 3 notes, whose sum is $600. One of these notes is 
for $150, and another for $200 ; for what is the third one ? 

4. My real estate is valued at $4500 and my personal prop 
erty at $2596. I owe to A $600, to B $1358> and to C $318 ; 
what am I worth ? Ans. $4820. 

5. Bought a barrel of flour for $9, four yards of cloth for $2, 
and 8 pounds of sugar for $1. In payment I gave a ten and a 
Gye dollar bill ; what change shall the merchant return to me ? 

6. Mr. Fox, owning 3762 acres of land, gave 563 acres to his 
oldest son, and 672 acres to hii3 youngest son ; how many acres 
had he remaining ? 

7. The area of Maine is 35000 square miles ; N. H., 8030 ; 
Vt., 8000 ; Mass., 7250 ; R. I., 1200 ; Ct, 4750. Which is the 
greater, Maine or the rest of N. E. ? How much ? 

8. Gave my note for $3465. Paid $1300 at one time, and 
$575 at another ; how much do I still owe ? Ans. $1590. 

9. Mr. T., opening an account at the Andover Bank, deposited 
$187 on Monday, $362 on Tuesday, $580 on Thursday, and 
$675 on Friday. On Tuesday he withdrew $67, on Wednesday 
$213, on Friday $350, and on Saturday $125 ; how much re- 
mained on deposit at the close of the week ? ^ns. $1049. 

10. A traveler who was 875 miles from home, traveled to- 
ward home 144 miles on Monday, 127 miles on Tuesday, 156 
miles on Wednesday, and 157 miles on Thursday ; how far from 

home was he on Friday morning ? 

8* 
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11. From the discovery of America by Columbus in 1492, to 
the settlement of Jamestown in 1607, was 115 years, from the 
settlement of Jamestown to the Declaration of Independence in 
1776, was 169 years, and from the Declaration of Independence 
to the present thne (1872) is 96 years. Methuselah died at the 
age of 969 years ; how much longer did he live than from the 

. discovery of America to the year 1872 ? Ans. 589 years. 

12. Four men, A, B, C, and D, commencing business together, 
furnished money as follows : A, $2475 ; B, $3475 ; C, $2850 ; 
and D, $4500. At the end of a year they closed business, hav- 
ing lost $3225 ; how much money had they to divide between 
them? 



MULTIPLICATION. 
• . 

54. Multiplication is the process of finding how many 

units there are in any number of times a given number. 

Or, Multiplication is a short method of adding equal numbers ; that 
IS, multiplieation is a short method of finding the sum of the repetitions of a 
number. 

The Multiplicand is the number to be repeated. 

The Multiplier is the number which shows how many times 
the multiplicand is to be taken. 

The Product is the sum of the repetitions, or the resuU of the 
multiplication. 

The Multiplicand and Multiplier are called Factors. 

Ex. 1. There are 7 days in 1 week ; how many days in 4 
weeks ? 

This example may be solved by addition ; thus, 7 -f- 7 -f- 7 -|- 7 
= 28 ; or more briefly, by multiplication ; thus, 4 times 7 are 
28, Ans. 

54. What is Multiplication? Another definition? What is the Multiplicand? 
Multiplier ? Product ? What are the Multiplicand and Multiplier called ? 
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55. The pupil, before advancing further, should learn the 
following 

MULTIPLICATION TABLE. 



1 


Dnce 


1 


Pwice 


THree tiies 


Four tiies 


Five tiies 


> 

Six tiies 


1 


is 1 


1 


are 2 


1 


are 3 


1 


are 4 


1 


are 5 


1 


are 6 


2 


2 


2 


4 


2 


6 


2 


8 


2 


10 


2 


12 


3 


3 


3 


6 


3 


9 


3 


12 


3 


15 


3 


18 


4 


4 


4 


8 


4 


12 


4 


16 


4 


20 


4 


24 


5 


5 





10 


5 


15 


5 


20 


5 


25 


5 


30 


6 


6 


6 


12 


6 


18 


6 


24 


6 


30 


6 


36 


7 


7 


7 


14 


7 


21 


7 


28 


7 


35 


7 


42 


8 


8 


8 


16 


8 


24 


8 


32 


8 


40 


8 


48 


9 


9 


9 


18 


9 


27 


9 


36 


9 


45 


9 


54 


10 


10 


10 


20 


10 


30 


10 


40 


10 


50 


10 


60 


11 


11 


11 


22 


11 


33 


11 


44 


11 


55 


11 


66 


12 


12 


12 


24 


12 


36 


12 


48 


12 


60 


12 


72 


Seien tiies 


Eisnt tiies 


Nine times 


Ten tiles 


Eieyen liies 


Twelve tiies 


1 


are 7 


1 


are 8 


1 


are 9 


1 i 


are 10 


1 i 


sire 11 


1 i 


ire 12 


2 


14 


2 


16 


2 


18 


2 


• 20 


2 


22 


2 


24 


3 


21 


3 


24 


3 


27 


3 


30 


3 


33 


3 


36 


4 


28 


4 


32 


4 


36 


4 


40 


4 


44 


4 


48 


5 


35 


5 


40 


5 


45 


5 


50 


5 


55 


5 


60 


6 


42 


6 


48 


6 


^ 54 


6 


60 


6 


66 


6 


72 


7 


49 


7 


56 


7 


-63 


7 


70 


7 


77 


7 


84 


8 


56 


8 


64 


8 


,72 


8 


80 


8 


88 


8 


96, 


9 


63 


9 


72 


9 


'81 


9 


90 


9 


99 


9 


108 


10 


70 


10 


80 


10 


90 


10 


100 


10 


110 


10 


120 


11 


77 


11 


88 


11 


99 


11 


110 


11 


121 


11 


132 


12 


84 


12 


96 


12 


108 

■ 


12 


120 


12 


132 


12 


144 



'\ 



Ex. 2. How many are 8 times 3 ? 3 times 8 ? 6 times 4 ? 
4 times 6 ? 7 times 7 ? 5 times 9 ? 

3. How many are 9 times 7 ? 9 times 11 ? 8 times 6 ? 6 
times 12 ? 12 times 6 ? 9 times 8 ? 

4, If I deposit $10 a month in a savings bank, how many 
dollars shall I deposit in 4 months ? In 7 months ? In 5 months ? 
In 12 months? 
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5. When wood is worth $6 a cord, what shall I pay for 3 
cords ? 5 cords ? 8 cords ? 11 cords ? 

6. In one year there are 12 months, how many months in 2 
years ? 4 years ? 7 years ? 12 years ? 

7. If I study 11 hours in a day, how many hours shall I 
study in 3 days ? 5 days ? 8 days ? 11 days ? 

66. To multiply by a single figure. 

8. In one bushel are 32 quarts ; how many quarts in 6 
bushels ? 



BY ADDITION. 

32 
32 
32 
32 
32 
32 



BY MULTIPLICATION 



32 
6 



Product, 19 2 



In 6 bushels there are, 
evidently, 6 times as many 
quarts as in 1 bushel, and 
the number of quarts in 6 
bushels may be obtained 



Sum, 19 2 



by adding, as in the margin ; or, more briefly, 
hy multiplying ; thus, 6 times 2 units are 12 
units = 1 ten and 2 units ; write the 2 units 
in units' place, and then say 6 times 3 tens are 
18 tens, which, increased by the 1 ten previously obtained, 
make 19 tens = 1 hundred and 9 tens, and these, written in 
the place of hundreds and tens respectively, give the true prod- 
uct. Hence, 

Rule. Write the multiplier under the multiplicand, and draw 
a line beneath ; multiply the units of the multiplicand, set the 
units of the product under the multiplier, and add the tens, if 
any, to the product of the tens, and so proceed. 



Multiplicand, 
Multiplier, 

Product, 

12. 
842 3 

7 



9. 
427 
2 

85 4 

13. 
5 43 6 
9 



10. 
1347 
5 

6735 

14. 
2 6493 
3 



11. 
10 64 
8 

85 12 

15. 
7 6489 
4 



5 8961 



56. Which figure of the multiplicand is multiplied first? Where axe the units of the 
product written ? What is done vnih the tens ? Repeat the rule. 
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16. 17. 18. 

3 6042 4787243 3424270 

6 9 7 



216252 23969890 

57. To multiply by two or more figures. 
19. How many quarts in 46 bushels ? 

OPERATION. First multiply by 6, as though 6 were 

Multiplicand, 3 2 the only figure in the multiplier ; then 

Multiplier, 46 multiply by 4, and place the first figure 

19 2 of this product in the place of tens ; for 

12 8 multiplying by the 4 tens is the same as 

T^ rJ\ f T i 7 9 multiplying by 40, and 40 times 2 units 
jrroauct, i^i z ^^^^^ ^^.^^ _ g ^^^^ . .^ ^ ^^^ product 

of units by tens is tens. Having multi" 
plied by each figure in the multiplier, the sum of the partial 
prodticts will be the true product. 

NoTS. So much of the product as is obtained by multiplying the whole 
multiplicand by onejigvre of the multiplier is called a partial product ; thus, 
in the 19th example, 192 is the first partial product and 128 tens is the 
second. 

58. Similar reasoning applies however many figures there 
may be in the multiplier. Hence, 

BuLE. 1. Write the multiplier under the mukiplicand and 
draw a line beneath. 

2. Beginning at the right hand of the multiplicand^ multiply 
the multiplicand hy each figure in the multiplier j setting the first 
figure of each partial' product directly under the figure of the 
multiplier which produces it. 

3. Hie SUM of these partial products wiU he the true product. 

59. Proof. Multiply the multiplier hy the multiplicand, and, 
if correct^ the result will he like the first product. 

Note. This proof rests on the principle, that the order of the factors is 
immaterial ; thus, 3X4 = 4X3;5X2X7 = 2X7X5. 



57. Which figure of the multiplier is first employed ? Where is the first figure of each 
partial product mritten ? What is a partial product ? 98. Rule fi>r multiplybig by two 
•rmorBfignret? 59. Proof? Principle? 
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Ex. 20. Multiply 5236 by 2413. 

OFERATION. 

Multiplicand, 5 236 



Multiplier, 



2413 



15708 
5236 
20944 
10472 

Product, 12634468 = 



Multiplicand, 
Multiplier, 

23. 

34678 
54 



21. 
2640873 
4622 

24. 

54327 
324 



25. 

8645 
463 



PBOOF. 

2413 
5236 

14478 
7239 
4826 
12065 

12634468 

22. 

12474893 
79 

26. 

3579 
246 



Ans. 1522256. 



27. Multiply 4276 by 356. 

28. Multiply 5462 by 248. 

29. Multiply 4628 by 336. 

30. Multiply 3874 by 846. 

60. The sign of tmilttplicatton, X? signifies that the two 
numbers between which it stands are to be multiplied together ; 
thus, 6 X 5 = 30, i. e. six multiplied by hve equals thirty ; or, 
more familiarly, six times five are thirty. 



31. How many are 726 X 27 ? 

32. How many are 4628 X 554 ? 

33. 3648 X 36 = how many ? 

34. 4275 X 54 = how many ? 

35. 3759 X 8463 = ? 

36. 53642 X 63 = ? 41. 

37. 4620 X 524 = ? 42. 

38. 8726 X 463 = ? 43. 

39. 7692X356 = ? 44. 

40. 2146 X 179 = ? 45. 



Ans. 19602. 
Ans. 2563912. 
Ans. 131328. 
Ans. 230850. 
Ans. 31812417. 
37642 X 57 = ? 
37942 X 386 = ? 
27403 X 584 = ? 
36008X412 = ? 
81650X789 = ? 



60* Sign of multiplication, what doet it lAgoify ? 
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46. If 37 men do a piece of work in 23 days, in how many 
days will 1 man do the same work ? 

47. What is the value of 37 acres of land, at $43 per acre ? 

48. K a horse can travel 41 miles per day, how far can he 
travel in 17 days ? 

49. How many yards of cloth in 29 pieces, if each piece con- 
tains 31 yards ? 

61* To multiply by a composite number. 

A Composite Number is the product of two or more inte- 
gral numbers ; thus 15 is a composite number, whose factors are 
3 and 5 ; and 12 is a composite number, whose factors are 2 and 
6, or 3 and 4, or 2, 2, and 3. 

It will be observed that a composite number may have several 
gets of factors. 

50. If 35 men have $37 each, how many dollars have they all ? 



OPERATION. 

35 = 5X7. 
Multiplicand, $ 3 7 

1st Factor of Multiplier, 5 

$185 
2d Factor of Multiplier, 7 

Product, $1295 



51. Multiply 367 by 168. 

* 
FIRST OPERATION. 

168 = 8X7X3. 
Multiplicand, 
First Factor of Multiplier, 

Second Factor of Multiplier, 

Third Factor of Multiplier, 
Product, 



The 35 men may be 
separated into 7 groups of 
5 men each. Now 1 group 
of 5 men will have 5 times 
$37 = $185, and if 1 group 
has $1 85, evidently 7 groups 
will have 7 times $185 = 
$1295, Ans. ; i. e. 7 tunes 5 
times a number are 35 times 
that number. 

Ans. 61656. 

SECOND OPERATION. 

168 = 4X7X6. 

367 367 

8 4 



2936 

7 



20552 
3 

61656 = 



1468 
7 

10276 

6 

61656 



HI. What ia a composite number? May a composite number have more than one set 
of fSMtors? 
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Several other sets of Actors of 168 may be used, and give 
the same product. Every similar example may be solved in 

like manner. Hence, 

Multiply the multtplicand hy one of the factors of the muUi" 
plzer, and that product hy another factor ^ and so on until all the 
factors in the set have been taken ; the last product wiU he the true 
product 

52. Multiply 743 by 42, i. e. by 7 and 6. Ans. 31206. 

53. Multiply 3467 by 56. 

54. 839 X 54 = how many? Ans. 45806. 

55. 7869X72=? 

56. 469876X81=? 

57. 478969 X 1728=? Ans. 827658432. 

58. 5387469 X 96 = ? 

59. 987462 X 49 = ? 

m. To multiply by 10, 100, 1000, or 1 with any num- 
ber of ciphers annexed : — 

Annex as many ciphers to the multiplicand as there are ciphers 
in the multiplier, and the number so formed will be the product. 

Note. The reason of this is obvious. Annexing a cipher removes each 
figure in the multiplicand one place toward the left, and thus its value is 
i^ade ten fold (Art 15). 

60. Multiply 74 by 10. Ans. 740. 

61. Multiply 869 by 10000. Ans. 8690000. 

62. Multiply 4698 by 1000. 

63. 76984 X 100000 = ? Ans. 7698400000, 
64 59874 X 1000000000=? 

63. To multiply by 20, 60, 600, 25000, or any similar 
number : 

Multiply hy the significa'nt figures, and to the product annex as 
many ciphers as there are ciphers at the right of the significant 
figures of the multiplier. 



61. How do we multiply by a composite number. 6i^. How ia a nnmb«r multiplied 
by 10? By 100? Why? 63. How Is a number mulUplied by 20 ? Why? 
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65. Multiply 756 by 30. Ans. 22680. 
OPERATION. This is upon the principle of Art. 61. The 

75 6 factors of 30 are 3 and 10. Having multi- 

30 plied by 3, the product is multiplied by 10 

22680 ^y annexing (Art. 62). 

66. Multiply 743 by 3500. 

OPERAlflON. 

743 

7 The factors of 3500 are 7, 5, and 

5201 ^^^y •'• inultiply first by 7, then by 5, 

5QQ then annex two ciphers. 

Product, 2 600500 

67. Multiply 84693 by 480000. Ans. 40652640000. 

68. 8769432 X 7200000 = ? 

69. 94684235 X 49000000 = ? 

64. To multiply when there axe ciphers at the right of 
both multiplicand and multiplier : — 

Mtdltply the significant figures of the mvUipUcand hy those oj 
the mttitipUer, and then annex as many ciphers to the product as 
there are ciphers at the right of both factors. 

70. Multiply 8000 by 900. 

OPERATION. The factors of 8000 are 8 and 

8000 1000, and those of 900 are 9 and 

900 100. Now, as it is inamaterial in what 

Ans. 7200000 order the factors are taken (Art. 59, 

Note), first multiply 8 by 9, then mul- 
tiply this product by 1000 (Art. 62), and this product by 100. 

71. Multiply 730000 by 2900. 

OPERATION. 

730000 
2900 



657 
146 



Product, 2117000000 



64. Hov are numbers maltiplied when there are ciphers at the right of both ftetors ! 
The reason? 
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72. Multiply 840 by 2700000. Ans. 2268000000. 

73. 7693000 X'569000 = ? 

65. To multiply when there are ciphers between the 
significant figures of the multiplier : — 

Multiply only hy the significant figures of the multiplier, taking 
care to set the first figure of each partial product directly under 
the figure of the multiplier which gives thai product. 

74. Multiply 5723 by 2004. 

This is only carrying out the 

opEBATioN. principle (in addition) of settmg 

5723 units under units, tens under tens, 

2004 etc. The 2 of the multiplier is 

22892 2^^^' *^^ 2^^^ *"^®^ ^ ^® ^^^' 

11446 •*• ^^ ^ ^^ ^^® partial product 

• should be written in the thousands* 

Product, 11468892 p^^^^ j ^ directly under the 2 of 

the multipHer. 

75. Multiply 3724 by 4008. Ans. 14925792. 

76. 698427 X 420006 = ? 

77. 7800076900 X 2008040000 = ? 

66« To multiply by 9, 99, or any number of 9's : 

Annex as many 0*s to the multiplicand as there are 9*s in the 
multiplier, and from the number so formed subtract the mtUtipli" 
cand ; the remainder will be the prodicct sought. 

78. Multiply 234 by 99. 



OPERATION. 



23400= 100 times the multiplicand. 
234= 1 time the multiplicand. 

23166= 99 times the multipHcand, Ans. 

79. Multiply 3746 by 999. Ans. 3742254. 

80. Multiply 427 by 9999. 

65. ' To multiply when there are ciphers between the significant figures of the multi^ 
plier ? The leaaon ? 66. To multiply by 9 or any number of 9'8 ? Season T 



MULTIPLICATION. 39 

67. To multiply by 13, 14, 15, 16, 17, etc. : 

Mvkiply by the right-hand figure of the midtiplter, set the 
prodttct under the rmdtipltcand, one place further to the 
BIGHT, and add. 

81. Multiply 426 by 17. 

OPERATION. The 2982 is 7 times 426, and the 426, 

42 6 standing one place further to the left, is 10 

2982 times 426 (Art 15), .-. their sum is 17 

7242, Ans. tunes 426. 

82. Multiply 342 by 18. By 14. By 16. 

In a similar manner multiply by 102, 1005, 10009, etc 

83. Multiply 2463 by JO?. 

OPERATION. 

^463 ' =100~times 2463. 
49 2 6.= ^'^ " "'^ 

251226=102 « « Ans. 

84. Multiply ^^248 by 104. By 1004. By 1008. 

eS. To multiply by 21, 31, etc. : 

Multiply by the left-hand figure of the multiplier, set the product 
under the multiplicand, one place further to the left, 
ond add. 

85. Multiply 324 by 21. 

SHORT METHOD. COMMON METHOD. 

324 324 

648 21 



6804, Ans. 324 

648 

6804, Ans. 

86. Multiply 34264 by 81. By 41. By 61. 
In like manner multiply by 201, 301, 6001, etc. 

87. Multiply 4237 by 501. Ans. 2122737. 

88. Multiply 34265 by 801. By 4001. By 30001. 

67. To mnltiplj by 13 ? By 16 ? By 102 ? By 1006 ? Reuoa ? 08. To multiply by 
81? By 81? ByfiOl? Beaaon? Why better than the common methoa ? 
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Miscellaneous Examples in Multiplication. 

1. What cost 11 pounds of beef at 9 cents per pound? 

Ans. 99 cents. 

2. What cost 98 tons of hay at $15 per ton? Ans. $1470. 

3. In one hogshead of wine are 63 gallons ; how many gal- 
lons in 75 hogsheads ? 

4. In a certain house are 75 rooms, in each room four win- 
dows, and in each window 12 panes of glass ; how many panes 
of glass in the house ? Ans. 3600. 

5. The earth, in its annual rcYolution, moves 19 miles in a 
second ; how far will it move in an hour, there being 60 seconds 
in a minute, and 60 minutes in an hour ? 

6. Light moves 192500 miles in a second ; how far will it 
move in an hour ? Ans. 693,000,000 m. 

7. How many yards of cloth in 10 bales, each bale containing 
25 pieces, and each piece 24 yards ? 

8. If 12 men do a piece of work in 7 days, m how many days 
can 1 man do 5 times as much work ? 

9. Multiply forty-three million, seven hundred and four thou- 
sand, eight hundred and sixteen, by forty-two thousand and eight 

10. A man bought 24 city lots at $365 each ; what did they 
all cost him ? Ans. $8760. 

11. Multiplicand = 4632 ; multiplier = 4008 ; product = ? 

12. Multiplier = 3333 ; multipHcand = 4444 ; product = ? 

Examples in the Foregoing Principles. 

1. Two men start from the same place, and travel in the same 
direction, one at the rate of 56 miles and the other 75 miles per 
day; how far apart are they at the end of 43 days? 

2. Had the men named in Ex. 1 travelled in opposite direc- 
tions, how far apart would they have been in 56 days ? 

3. Bought 58 tons of hay for $600 and sold it for $12 per 
ton ; did I gain or lose ? How much ? 

4. Bought 25 horses for $125 each, and 14 pairs of oxen at 
$87 a pair ; what did I pay for all ? Ans. $4343. 
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5. Bought 56 barrels of flour at $9 per barrel, and in pay for 
it gave 48 cords of wood at $6 per cord, and the rest in money ; 
how much money did I pay ? 

6. Paid $7 each for 63 sheep, and sold the flock for $425 ; 
did I gain or lose ? How much ?' 

7. A farmer sold 56 bushels of wheat at $2 per bushel, for 
which he received 40 yards of cloth at $2 per yard, and the 
balance in money ^(|ow much money did he receive ? • 

8. A merchant bought 846 barrels of flour for $7191 ; he 
sold 526 barrels ai $9^ per barrel, and the remainder at $8 per 
barrel ; did he gain or lose ? How much ? Ans. Gained $103. 

9. A man's income is $1575 a year, and his expenses are $3 
a day ; what does he save in a year of 365 days ? Ans. $480. 

10. Bought 18 tons of iron at $39 a ton, and 27 tons at $41; 
what shall I gain by selling the whole at $43 a ton ? 

11. A drover bought a herd of 33 oxen, paying as many dol- 
lars for each ox as there were oxen in the herd. He paid $500 
in money, and gave his note for the balance ; for how much did 
he give his note ? 

12. How many are 8 + (2 X 7) — (3 X 5) ? Ans. 7. 

13. How many are (9 X 7) -f (3 X 5) — 12? Ans. 66. 

14. How many are 48 — (3 X 6) — 4 ? Ans. 26. 

15. The factors of one number are 20, 14, and 23, and of 
another 1 6, 8, and 7 ; what is the difference of the two num- 
bers ? Ans. 5544. 

16. The President of the United States receives a salary of 
$50000 a year ; what will he save in a year of 365 days, if his 
expenses are $100 a day ? Ans. $ 13500. 

17. A man having a journey of 313 miles to perform in 6 
days, travels 54 miles a day for 5 days ; how far must he go on 
the sixth day.*^ 

18. A man sold three farms ; for the first he received $3475, 
for the second, $925 less than for the first, and for the third, he 
received twice as much as for the other two ; how much did he 
receive for the three farms? Ans. $18075. 

19. What shall I pay for 25 horses, at $75 each, and 12 oxen, 

at $54 each ? Ans. $2523. 

4* 
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20. If a teacher receives a salary of $800 a year, and pays 
$210 a year for board, $75 for clothing, $50 for books, and $100 
for other expenses, how much will he save in 3 years ? 



DIVISJ^QN. 

69. Division is the process of finding how many times one 
number is contained in another, oi* of finding one of the equal 
parts of a number. 

The Dividend is the number to he divided. 

The Divisor is the nimiber b^-^hich to divide. 

The Quotient is the number of times the dividend contains 
the divisor. 

If the dividend does not contain the divisor an exact number 
of timesy the part of the dividend which is left is called the 
Remainder. 

Note. The remainder is cdtvai/s of the same hind as the dividend, because 
it is a part of the dividend. 

Ex. 1. How many oranges, at 4 cents each, can be bought for 
12 cents? 

Ans. As many oranges as there are times 4 cents in 12 cents; 
4 cents are contained in 12 cents, 3 times; .*. 3 oranges, at 4 
cents each, can be bought for 12 cents. 

2. How many apples at 2 cents each, can be bought for 10 
cents ? 

Ans. As many as there are times 2 cents in 10 cents, or as 
there are times 2 in 10, viz. 5. 

70. The sign of division, -f-, indicates that the number be- 
fore it is to be divided by the number after it ; thus, 8-5- 2=4, 
i. e. 8 divided by 2 equals 4, or 2 in 8, 4 times. 

3. How many are 6 -f- 2 ? Ans. 2 in 6, 3 times. 



69. WhatisDiyisioQ? What the nividend ? Biyisor? Quotient? Remainder? Of 
what kind is the remainder ? 70. The sign of Division, what does it indicate ? 
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In the same manner, let the pupil explain and recite the fol- 
lowing 

DIVISION TABLE. 



1 -f. 1 — 1 


2 -T- 2 — 1 


3-^3 — 1 


4-5-4—1 


2h 


r- 1=2 


4-f- 2 — 2 


6-^3-2 


8 : 4—2 


3 H 


f- 1 — 3 


6-r- 2 — 3 


9-r3 — 3 


12-5-4 — 3 


4- 


r 1 — 4 


8^2 — 4 


12 -~ 3 — 4 


16-5-4 — 4 


-■ 


r- 1 — 5 


10 : 2 — 5 


15 -f- 3 — 5 


20 : 4 — 5 


6-. 


f- 1 — 6 


12 : 2 — 6 


18 -T- 3 — 6 


24-7-4—6 


7-, 


r- 1 — 7 


14 : 2 — 7 


21 -f- 3 — 7 


28 -^ 4 — 7 


8h 


r- 1 — 8 


16 : 2 — 8 


24 -^-,3 — 8 


32-~ 4 — 8 


9h 


r- 1 — 9 


18 : 2 — 9 


27 ^ 3 — 9 


36-5-4 — 9 


5 -f- 5 — 1 


6-^ 6 — 1 


7-^- 7— 1 


8-^8— 1 


10 H 


r-5 — 2 


12 : 6 — 2 


14^ 7 — 2 


16 : 8 — 2 


15 H 


h 5 — 3 


18 : 6 — 3 


21 : 7 — 3 


24-5-8 — 3 


20 H 


h 5 — 4 


24 : 6 — 4 


28 — 7-4 


32 : 8 — 4 


25 H 


r 5 — 5 


30 : 6 — 5 


35 -f- 7 — 5 


40 : 8 — 5 


30 H 


h5 — 6 


36 : 6 — 6 


42 -^ 7 — 6 


48 : 8 — 6 


35 H 


v-b — 7 


42-1-6 — 7 


49-5-7 — 7 


56 : 8 — 7 


40 H 


■-5 — 8 


48 : 6— 8 


56 -^ 7 — 8 


64-5-8 — 8 


45-1 


f-5 — 9 


54 : 6 — 9 


63 -r- 7 — 9 


72 : 8 — 9 


9-5-9 — 1 


10 -f. 10—1 


11 : 11—1 


12 : 12—1 


18 -^ 9 — 2 


20 -f- 10—2 


22 ; 11—2 


24 : 12—2 


27 : 9 — 3 


30 -T- 10—3 


33-5-11 — 3 


36 : 12—3 


36 : 9 — 4 


40 -i- 10—4 


44 -5- 1 1 — 4 


48 : 12—4 


45 -f- 9 — 5 


50— 10—5 


55 -f- 11— 5 


60 -f- 12 — 5 


54 -f- 9 — 6 


60 -f- 10 — 6 


66-f- 11— 6 


72 -^ 12=6 


63 : 9 — 7 


70-^-10—7 


77 : 11 — 7 


84-5- 12—7 


72 -^ 9 — 8 


80 ^ 10 — 8 


88-5-11 — 8 


96 : 12—8 


81 -h 9 — 9 


90-^ 10—9 


99 -^ 11 — 9 


108 : 12—9 



Ex. 4. 32 are how many times 4 ? 8 ? 2 ? 16 ? 

5. 48 are how many times 4?6?12?8?3?16? 

6. 36 are how many times 12? 6? 9? 3 ? 4? 2? 

7. 40 are how many times 8? 4? 2? 10? 5? 20? 



-J 
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71, Division is also indicated by the colon ; thus, 8:2 = 4. 
Also by writing the divisor before the dividend, with a curved 
line between ; thus, 2)846, or thus, 2 ) 8 4 6 ( , the quotient to 

be placed under or at the right of the dividend, and separated 
from it by a line. 

Also by writing the divisor under the dividend, with a line 
between; thus, f =3 ; i.e. 6 divided by 2 equals 3 ; or, more 
familiarly, 2 in 6, 3 ^imes. 

Ex. 8. How many are | ? Ans 2 in 8, 4 times. 

The fourth mode of indicating division gives the following 
compact and convenient 

DIVISION TABLE. 



\ 1 


1 1 


f 1 


1 1 


« . 1 


f 1 


f 2 


t 2 


f-2 


1 2 


¥ 2 


¥ 2 


f 3 


f 3 


S=3 


¥ — 3 


¥ 3 


¥ — 3 


t 4 


1 4 


¥ 4 


¥ — 4 


¥ 4 


¥ 4 


i 5 


^ — 5 


¥ 5 


^—5 


¥ 5 


¥ 5 


f 6 


■y^ — 6 


¥ 6 


J^ — 6 


¥ 6 


¥ 6 


f 7 


^—7 


¥ 7 


¥ — 7 


¥ — 7 


¥ 7 


\ 8 


■S^ — 8 


¥ 8 


¥ — 8 


¥ 8 


¥ 8 


f-9 


■lif — 9 


¥ 9 


¥ — 9 


¥ 9 


¥ 9 


i 1 


1 1 


f 1 


H 1 


ii 1 


if 1 


J^ — 2 


¥ 2 


¥ — 2 


f» 2 


H — 2 


fl 2 


^ — 3 


¥ 3 


¥ 3 


M-3 


f? 3 


ft 3 


V- — 4 


¥ 4 


¥ 4 


tS 4 


« 4 


n 4 


V — 5 


¥ 5 


¥ 5 


f8 5 


lf-5 


f^ 5 


y — 6 


¥ 6 


¥ 6 


18 6 


ff 6 


fl 6 


y— 7 


¥ 7 


¥ 7 


n 7 


U 7 


fl 7 


^ — 8 


¥ 8 


¥ 8 


18 8 


ff 8 


fl 8 


■V-— 9 


¥ 9 


¥ 9 


f8 9 


ff 9 


W 9 



71. Second 8ign of Division, what is it ? Third mode of indicating Division, what is it? 
Where is the quotient to be written ? Fourth method, what ? How are the dividend and 
divisor written in the seoond Division Table ? 
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Ex. 9. How many are 24 -5- 6, or ^ ? An». 4 

10. How many are 48 -f- 8, or ^- ? 

11. How many are 66 -r- 11, or f f ? 

12. How many are 84 -^ 12, or ||? 

13. How many are 63 -f- 9, or ^? An«. 7. 

14. How many are 48 -f- 6, or ^- ? 

15. How many are 77, -f- 11, or ^^ ? 

16. How many are 72 — 8, or ^^ ? 

17. How many are 96 -f- 12, or f | ? Ans. 8. 

18. How many are 88 -f- 8, or -^ ? 

19. How many are 72 -4- 12, or ^|? 

73. When the dividend is large the division may be per- 
formed in two ways, as follows : 

20. Divide 1384 by 4. 

FIRST OPERATION. , 

4"^ 1384^346 Havmg written the divisor and divi- 

^ y 2, dend as in the margin, we first inquire 

r— • how many times 4 is contained in 13, 

^ ^ (the fewest figures at the left of the 

^ ^ dividend that will contain the divisor), 

2 4 and find the quotient to be 3, which 

24 we set at the right of the dividend. 

We then multiply the divisor by the 

quotient, 3, and set the product, 12, 
under the 13 of the dividend, and sub- 
tract it therefrom. To the remainder, 1, we annex 8, the next 
figure of the dividend, and then inquire how many times the 
divisor is contained in 18, the second partial dividend ; the re- 
sult, 4, we set as the second figure of the quotient, and then 
multiply, subtract, annex, etc., as before, until all the figures of 
the dividend have been taken. 

Since the 13 of the dividend is hundreds, the 3 of the quo- 
tient is also hundreds; since the 18 is tens^ the 4 is also tentt; 
and, universally, any quotient figure is of the same order as the 
right-hand figure of the dividend taken to obtain that qux>tiepi 

figure, 

, — . — ■■ ■ " " ■ " ■ " 

T3. How many ways to pwform Diybion ? Of wbat order is wsf quotioni 
figure? 
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The foregoing operation is called Long Division^ but the work 
may be much shortened by carrying the process in the mind, in- 
stead of writing it ; thus, 
SECOND OPERATION haviug Written the divi- 

Divisor, 4 ) 13'i8 4 Dividend. sor and dividend as be- 
Quotient, 3 4 6 fore, say, 4 in 13, 3 times 

and 1 remainder ; set the 
quotient, 3 under the 3 of the dividend, and then, imagining the 
remainder, 1, placed before the 8, say, 4 in 18, 4 times and 2 
remainder ; set down the 4 as the second figure of the quotient, 
and imagine the 2 set before the next figure, and so proceed. 

This operation is called Short Division, which is usually 
adopted when the divisor is so small that the process may be 
readily carried in the mind. Hence, 

73. To perform Short Division : 

Rule. Divide the left-hand figure or figures of the dividend 
{the fewest figures in the dividend that will contain the divisor), 
and write the quotient under the right-hand figure taken in the dim- 
dend ; if anything remains, prefix it mentally to the next figure 
in the dividend, and divide the number thus formed as before, and 
so proceed tiU all the figures of the dividend have been employed. 

Ex. 21. Divide 24864 by 8. 

OPERATION. 

Divisor, 8) 2 4 8 6 4 Dividend. 

Quotient, 3108 

22. Divide 3246 by 2 Ans. 1623. 

23. Divide 1326 by 3. Ans. 442. 

24. Divide 72345 by 5. Ans. 14469. 

25. Divide 3283 by 7. Ans. 469. 

26. Divide 59684 by 4. Ans. 14921. 

27. Divide 69545 by 5. Ans. 13909. 

28. Divide 36945 by 9. Ans. 4105. 

29. Divide 27512 by 8. Ans. 3439. 

72. What is the fint method of DiyisioQ called ? What the Second? When is Short 
DiTision employed ? 73. Rule for Short Difision ? 
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30. 31. 

Divisor, 8 ) 764128 Dividend. 3)213642 

Quotient, 95 516 71214 

32. 33. 34. 

6)32496 2) 14865^93 2 9)4592'8927 

?4. When there is no remainder, as in the first thirty-four 
examples, the division is complete. The dividend is then said 
to be divisible by the divisor, and the divisor is called an exact 
divisor. 

When there is a remainder, as in Ex. 35, the division is tw- 
completCy and the dividend is said to be indivisible by the divisor. 

85. Divide 2781 by 8. 

OPERATION. 

Divisor, 8)2781 Dividend. 
Quotient, 347 ... 5 Remainder. 



36. Divide 3654 by 4. 

37. Divide 72584 by 5. 

38. 86471 -^■ 3 =how many? 

39. 40505 -f- 7 =? 

40. 476589 -f- 9 = ? 

41. 987654-^12=? 

42. 334523^11 = ? 

43. In one week there are 7 days ; how many weeks in 255 
days ? Ans. 36 weeks, Rem. 3 days. 

44. How many barrels of flour, at $6 a barrel, can be bought 
for $750 ? 

45. If 6 shillings make a dollar, how many dollars are there 
in 2736 shillings ? 

46. If 4 weeks make a month, how many months are there in 
624 weeks ? 



74. When is the division complete ? When is one number divisibh by another ? 
What is an exact divisor ? When is one number indivisible by another ? 



Quotients, 


Rem. 


913, 


2. 


14516, 


4. 


28823, 


2. 


5786, 


3. 
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75. When the divisor is large^ the operation is usually 
performed by Long Division^ as follows : 

Ex. 47. Divide 2875 by 23. 

o Q \ oT^?ri o K "r^® operation is like the first 

^d;j^7&(125 operation in Ex. 20. The partial 

dividends are 28, 57, and 115 ; the 
5 7 successive quotient figures are 1, 2, 

46 and 5, and these quotient figures 

YTs multiplied into the divisor, give 23, 

115 46, and 115 for the successive prod- 

— -T nets or subtrahends, and the last 

product, 115, taken from the last 
dividend, 115, leaves no remainder ; 
/. 125 is the true quotient. Hence, 

76. To perform Long Division : 

Rule. 1. Write the divisor and dividend as in short division^ 
and draw a curved line at the right of the dividend, 

2. Divide the smallest number of figures in the left of the divi^ 
dend that will contain the divisor^ and write the resuU as the first 
figure of the quotient at the right of the dividend. 

3. Multiply the divisor by the quotient figure^ and write the 
product under that part of the dividend taken. 

4. Subtract the product from the figures over it, and to the re* 
mainder annex the next figure of the dividend for a new partial 
dividend. 

5. Divide, and proceed as before, until the whole dividend has 
been divided. 

NoTB 1. It will be seen that the process of dividing consists of four dis- 
tinct steps, viz. ; first, to seek a quotient figure ; second, multiply ; third, 
subtract ; and, fourth, form a new partial dividend by annexing the next 
figure of the di^adend to the remainder. 

Note 2. If any partial dividend will not contain the divisor, must be 
placed in the quotient, and another figure annexed to the partial dividend. 

Note 3. If the product of the divisor multiplied by the quotient figure 

75. When is Long DiTision employed? Explain Ex. 47. 76. Give the rule for 
Long Division. How many steps in dividing ? What are they ? Repeat Note 2. Note & 
Note 4. 
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is greater than the partial dividend, the quotient figure is too large, and 
must be diminished. 

Note 4. If the remainder equals or exceeds the divisor, the quotient is 
too small, and must be increased. 

77. Division is the reverse of multiplication. In multiplica- 
tion the two factors are given, and the product is required ; in 
division the product and one factor are given, and the other fac- 
tor is required. The dividend is the product, and the divisor 
and quotient are the factors ; thus, 



m xui/npucATiON. 
Factors, Product. 

5X4 = 20 



m DIVISION. 

Dividend, BiTisor, Quotient. 

20 -f- 5 = 4 
Or, 20 ~ 4 = 5 



Hence the 



78« Proof. Multiply the divisor hy the quotient, and to the 
product add the remainder ; the sum should be the dividend. 

48. Divide 2537 by 53. 



OPKKATION. 

53)2537(47 
212 


PROOP. 

5 3 Divisor. 
4 7^ Quotient. 


417 


371 


371 
46 


212 

4 6 Remainder. 




, 2 5 3 7 Dividend. 


49. 


50. 


2 1 ) 8 6 4 ( 41 
84 


87)3659(42 
348 


24 
21 


179 
174 



51. A flock of 1728 sheep were divided equally in 9 difier- 
ent pastures, how many sheep were there in each pasture ? 

T7. What is said of Division and Multiplication ? In Multiplication what is given? 
What required? Li Division what is given? Required? 78. How is Division 
proved? 

6 
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52. Divide 46782 by 31. 

53. Divide 47086 by 18. 

54. Divide 468074 by 46. 

55. Divide 340068 by 67. 

56. 869432 -^ 83 = how many? 

57. 937048 -^ 99 = how many ? 

58. 876543 -5- 78 = how many ? 

254 = ? 
349 = ? 



Quotients. Bern. 

1509, 3. 

2615, 16. 
10175, 24. 

5075, 43. 
10475, 7. 

9465, 13. 
11237, 57. 

1090, 124. 



59. 276984 

60. 376958. 

61. 876598 -f- 427 = ? 

62. 469873 -^ 789 = ? 

63. 804068 -^ 803 = ? 

64. 896842 -^ 548 = ? 

65. 569432 -i- 45 = ? 

66. 98647324 -4- 4893 = ? 

67. 698742346525 -f- 6995 = ? 

68. Divide four hundred eighteen thousand, six hundred and 
forty-eight, by twenty-four. Ans., Quo. 17443, Rem. 16. 

69. Divide two hundred one thousand, &ve hundred and 
ninety-five acres of land, into twenty-three equal parts. 

70. A railroad that cost $3576500 was divided into 7153 
equal shares ; what was the cost of each share ? 

71. A farmer raised 2001 bushels of wheat on 87 acres of 
land ; how many bushels did he raise per acre ? 

72. In how many days will a ship sail 3456 miles, if it sails 
144 miles per day ? 

73. A farmer raised 4088 bushels of com, his crop averaging 
56 bushels per acre ; how many acres did he plant ? 

74. A drover paid $2175 for 29 oxen ; how many dollars 
did he pay for each ox ? 

75. The product of two numbers is 10707, and one of the 
numbers is 129 ; what is the other number ? 

76. The earth, in its revolution round the sun, moves about 
1641600 miles in one day ; how far does it move in one second, 
there being 86400 seconds in a day ? 

77. Divide $1064 equally among 8 men. Ans. $133. 
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79, To divide by a composite number. 
Ex. 78. Divide $1855 equally among 35 men. 



OPKSATIOir. 



35 = 7X5. 
let Factor, 7) $1855 Dividend. 
2d Factor, 5) $ 2 6 5 1st Quotient, 

$ 5 3 True Quotient 



The 35 men may 
be separated into 7 
groups of 5 men 
each. Then divid- 
ing by 7 gives $265 
for each group, and 
dividing the $265 by 5 gives -$53 for each man. 

NoTB. When a composite number is made up of diflferent sets of fac- 
tors, as in Ex. 79, it is immaterial which set is taken. It is also immaterial 
in what order the factors are taken. 



79. Divide 10656 by 288. 
288= 4 X 6X 12 = 6X 6X8 

FIRST OPKRATIOir. 

4) 1065 6 
6) 2 6 6 4 
12) 4 4 4 

37 = 



8 X 3 X 12, etc 

SBCOND OPKRATIOir 

6) 1 6 5 6 

6) 1 7 7 6 

8)29 6 

37 



From these examples we have the following 

Rule. Divide the dividend by one factor of the divisor^ and 
the quotient so obtained by another factor^ and so on till aU the 
factors of the set have been used. The last quotient wiU be the 
true quotient. 



80. Divide 

81. Divide 

82. Divide 

83. Divide 

84. Divide 

85. Divide 

86. Divide 

87. Divide 



1551 by 33. 
31794 by 42. 
47936 by 56. 
24840 by 72. 
7665 by 105. 
1064 by 56. 
1984 by 64. 
3321 by 81. 



88. Divide 

89. Divide 

90. Divide 

91. Divide 

92. Divide 

93. Divide 

94. Divide 

95. Divide 



187236 by 252. 
1255872 by 192. 
1365 by 105. 
5355 by 315. 
6699 by 231. 
3822 by 294. 
8568 by 504. 
7245 by 315: 



T9. Bale for dlTiding bj a Composito Number? Ig it material which fiustor of the 
diTifor is used first ? 
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80« In dividing by tlie factors of the divisor, there may be a 
remainder after either or each of the divisions. 

Should the learner find a difficulty in determining the true 
remainder, he has but to remember that it is always of the same 
kind as the dividend (Art. 69, Note). 

96. Divide 86 by 21. 

OPKBATION. 

7) 8 6 In this example, as 86 is the 

3)12 ... 2 Rem. true dividend, 2 is the true 

Quotient, "I remainder. 

97. Divide 92 by 28. 

opBBATioif. In this example, as 23 is only 

4) 92 • one fourth of the true dividend, 

7\"23 so the remainder, 2, is only one 

Quotient, "S . . .2 Rem. ^'^f ^ f *^\ *^« remainder ; 
^ .•. 2 X 4 = 8, true remamder. 

98. Divide 527 by 42. 

op«RATioK. By the explanation of exam- 

6) 5 2 7 pies 96 and 97, we see that 5 is 

jYoY. . . 5 Rem. ^°® P^''^ ^^ ^^® ^^^® remainder, 
r\ ^4.:^«4. ic7 **Q T>«^* and that 3, the second remain- 
Quotient, 1 i ... 3 Rem. ^^^^ n^uUipHed by 6, the first 

divisor, is the other part ; i. e. 5 -}- 3 X 6 = 23, is the true re- 
mainder. The same species of reasoniug applies when there are 
more than two divisors. Hence, 

To obtain the true remainder when division is per- 
formed by using the factors of the divisor : 

Rule. Multiply each remainder , eaxept that left by the first 
division, by the continued product of the divisors preceding thai 
which gave the remainders severally , and the sum of the products, 
together with the remainder left by the first division, will be the 
true remainder. 

Note 1. When there are but two divisors and two remainders, the rule 

•v. 

80. Rule for finding the troe imnidnder when the fiwtozs of the divisor are vied 
iepMfttely ? The reaaon ? What is meant by a eonltnwed product ? 
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only requires the addition of the^rrt remainder , to ^e product of the first 
divisor and second remainder, ^ 

Note 2. When three or more factors are multiplied together, the product 
is called a continued product. 

99. Divide 1834 by 35. Ans. Quo. 52, Rem. 14. 

OPERATION. TRUE BEKAINDEB. 

35 = 5 X 7. 4= 1st Rem. 

5)1834 2X5 = 10 = 2d Rem. X 1st Div. 

7)366 ... 4, 1st Rem. O = True Rem. 

Quo., 5 2 ... 2, 2d Rem. 

100. Divide 18328 by 385. 

OPSKATIOir. TRUB BSBCAOfSSR. 

385 = 5X7X11. 3=l8tRem. 

5 )18328 4X5= 2 0=l8tProd. 

7) 3665 . . . 3, Ist Rem. 6x7x5 = 21 0= 2d Prod. 

1 1 ) 5 2 3 ... 4, 2d Rem. 2 3 3 = True Rem. 

Quo., 47 ... 6, 3d Rem. 

101. Divide 5273 by 42. 

42 = 6 X 7. Ans. 125 and 23 Rem. 

102. Divide 46987 by 504, using the factors of the divisor. 

Ans. 93 and 115 Rem. 

103. 437298 -j- 54 = ? 108. 6842 -f- 49 = ? 

104. 21 6349 -4- 64 = ? 109. 7829 -^ 35 = ? 

105. 2411 -^ 72 = ? 110. 3748 -f- 42 = ? 

106. 36067 -5- 45 = ? 111. 4629 -5- 81 = ? 

107. 65947 -h 25 = ? 112. 3643 -5- 48 = ? 

81. To divide by 10, 100, 1000, etc. 

Chit off, by a point, as many figures from the right hand of 
the dividend as there are ciphers in the divisor. The figures at 
the left of the point are the quotient, and those at the right are the 
remainder, 

113. Divide 756 by 10, Ans. 75.6, i. e. 75 Quo., 6 Rem. 



81. aiv^aBhortmeOiodfordiyidiogbylO? By 100? 

5* 
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Note. The reason of this is obvious. Bj taking awaj the right-hand 
figure, eaiff^of the other figures is brought one place nearer to units, and its 
value is only one tenth as great as before (Art. 15), and .*. the whole is 
divided by 10. For like reasons, cutting off two figures divides by 100 ; 
cutting off three figures divides by 1000, etc. 

114. Divide 402763 by 10. 

115. Divide 76943 by 100. Ans. 769 and 43 Rem. 

116. Divide 98765423 by 100000. 

Ans. 987 and 65423 Rem. 

117. Divide 3078654321 by 100000000. 

8S. To divide by 20, 60, 700, or any similar number : 

GvJtoff <i8 many fi^urei from the right of the dividend as there 
are ciphers at the right of the significant figures of the divisor, 
and then divide the remaining figures of the dividend hy the sig^ 
nificant figures of the divisor. 

Note 1. This is on the principle of dividing by the factors of the divi- 
sor ; .*. the true remainder will be found by the rule in Art 80. 

118. Divide 74689 by 8000. Ans. 9 and 2689 Rem. 

Q \^n^A'^^''o a ^® divide by 1000 by cutting 

8 ) 7 4.6 8 9 Qfl. g39^ ^^iicYi gives 74 for a 

Quotient, 9 ... 2 Rem. quotient, and 689 for a remain- 
der; then divide 74 by 8, and 
obtain the quotient, 9, and remainder, 2. This remainder, 2, is 
2000, which, increased by 689, gives 2689 for the true remainder 
(Art. 80). 

Note 2. It will be observed that the true remainder, in all examples 
like the 118th, is obtained by annexing the 1st to the 2d remainder. 

119. Divide 67475 by 2400. 

120. Divide 74689 by 4200. Ans. 17 and 3289 Rem. 

121. Divide 276987 by 3300. 

122. 769842 -f- 45000 = ? Ans. 17 and 4842 Rem. 

123. 9999999 -f. 33300 = ? 

124. 80407080 -5- 40000 = ? 

125. 987654321 -f- 90900 = ? 



81. Reason for this method of dividing bj 10? 82. Short method for dividing by 
20 ? By 500 ? Reason ? How is the true remainder found ? 



DIVISION. 56 

General Principles op Division. 

83, The value of a quotient depends upon the relative 
values of the divisor and dividend, and not upon their 
absolute values, as will be seen by the following propo- 
sitions. 

(a) If the divisor remains unaltered, multiplying the dividend 
by any number is, in effect, multiplying the quotient by the same 
number; thus, 

15-^3= 5 

_i _i 

60-1-3 = 20; 

i. 6. multiplying the dividend by 4 multiplies the quotient by 4. 

(b) Dividing the dividend by any number is dividing the 
quotient by the same number ; thus, 

24-7-2 = 12 
3)^ 

"^_5.2= 4=12-5-3; 
\. e. dividing the dividend by 3 divides the quotient by 3. 

(c) Multiplying the divisor divides the quotient ; thus, 

30-5-2 = 15 
3 

30-r6"= 5 = 15-4-3; 
i. e. multiplying the divisor by 3 divides the quotient by 3. 

(d) Dividing the divisor multiplies the quotient ; thus, 

40-4-10= 4 
5)1_0 

4 0-4-^=2 = 4X5; 
L e. divicQng the divisor by 5 multiplies the quotient by 5. 

83. Does the siee of the quotient depend upon the absolute size of divisor and diri- 
dend? Upon what dooB it depend? What is the first proposition? Second? Third? 
Fourth? 
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(e) It follows, from (a) and (b), that the greater the dividend^ 
the greater is the quotient ; and the less the dividend^ the less 
the quotient. ^ 

(f ) Also, from (c) and (d), that the greater the divisor^ the 
less is the quotient ; and the less the divisor, the greater the 
quotient. 

84. From the illustrations in Art. 83 we see that any 
change in the dividend causes a SIMILAB change in the 
quotient, and that any change in the divisor causes an 
OPPOSITE change in the quotient. Hence, 

(a) Multiplying both dividend and divisor by the same number 
does not affect the quotient ; thus, 

12-^3 = 4 
_2 _2 

2 4-5- 6 = 4, Quotient unchanged. 

(b) Dividing both dividend and divisor hy the same number 
does not affect the quotient ; thus, 

20 ~ 10 = 2 
5)20 5)10 

4 -f- 2 = 2, Quotient unchanged. 

(c) It follows from (a) and (b), that the operations of multi- 
plying and dividing by the same number cancel (i. e. destroy) 
each other ; e. g.. 

If a number be multiplied by any number, and the product be 
divided by the multiplier, the quotient will be the multiplicand ; 
thus, 

8 X 7 = 56, and 56 -f- 7 = 8, the multiplicand. 

Also, if a number be divided by any number, and the quotient 
be multiplied by the divisor, the product will be the dividend ; 
thus, 

15-^3 = 5, and 5 X 3 =: 1 5, the dividend. 

83. What follows from (a) and (b)? From (c) and (d)? 84. Anj change in the 
dWidend, how does it affect the quotient ? Any cliange in the diTisor, how t Fint inftr- 
8Doe? Seeond? Third? niostrafte. 
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85. These general principleB may be more briefly stated 
as follows : 

1st. Multiplying the dividend multiplies the quotient; and 
dividing the dividend divides the quotient (Art. 83, a and b). 

2d. Multiplying the divisor divides the quotient ; and dividing 
the divisor multiplies the quotient (Art. 83, c and d). 

3d* Multiplying both dividend and divisor by the same number; 
or dividing both by the same number does not affect the quotient 
(Art 84, a and b). 

Examples in the Foreooing Principles. 

1. How many bushels of corn at $1 per bushel must be given 
for 6 barrels of flour at $7 per barrel ? 

2. How many barrels of apples at $2 per barrel must be given 
for 8 cords of wood at $6 per cord ? 

3. A speculator bought 640 acres of land at $3 per acre, and 
sold the whole for $3200 ; how much did he gain by the trans- 
actions ? How much per acre ? 

4. Bought 320 acres of land for $1760, and 820 acres more 
at $7 per acre, and sold the whole at $6 per acre ; did I gain or 
lose ? How much ? Ans. Lost $160. 

5. The expenses of a boy at school for a year are $126 for 
board, $24 for tuition, $15 for books, $35 for clothes, $10 for 
railroad and coach fare, and $9 for other purposes ; what will be 
the expenses of 250 boys at the same rate ? Ans. $54750. 

6. If 3 men build 24 rods of wall in 4 days, in how many 
days will 5 men build 70 rods ? Ans. 7. 

7. The product of 4 factors is 1155 ; three of the factors are 
3, 5, and 7 ; what is the fourth? Ans. 11. 

8. How many miles per hour must a ship sail to cross the 
Atlantic, 2880 miles, in 12 days of 24 hours each ? 

9. The first of 3 numbers is 6, the second is 5 times the 
first, and the third is 4 times the sum of the other two ; what is 
the difference between the first and third ? 

85* A mon brief statement of these principles: First? Second? TUM? 
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10. Sold two COWS at $30 apiece, 3 tons of hay at $20 per 
ton, 50 bushels of com for $50, and 10 cords of wood at $7 per 
cord, and received in payment $200 in money, a plow worth 
$15, 50 pounds of sugar worth $5, and the balance in broadcloth 
at $4 per yard ; how many yards did I receive ? Ans. 5. 

11. In how many days of 24 hours each will a ship cross the 
Atlantic, 2880 miles, if she sails 10 miles per hour ? 

12. If I receive $60 and spend $40, per month, in how many 
years of 12 months each shall I save $2160 ? Ans. 9. 

13. What is the value of 27 hogsheads of molasses at $32 
per hogshead ? 

1.4. What is the value of 87 yards of doth at $4 per yard ? 

15. Bought 87 acres of land at $50 per acre, and paid $3150 
in cash, and the balance in labor at $240 a year ; how many 
years of labor did it take ? Ans. 5. 

16. Bought 42 yards of cloth at 15 cents per^ yard, and paid 
for it in corn at 90 cents per bushel ; how many bushels did it 
take? 

17. If I take 13729 from the sum of 8762 and 14967, divide 
the remainder by 50, and multiply the quotient by 19, what is 
the product ? Ans. 3800. 
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86. All numbers are simple or compound, 

A Simple Number consists of but one kind or denomination ; 
as 2, $4, 8 books, 5 men, 6 days, 10 miles. 

A Compound Number is composed of two or more denomi- 
nations of the same kind ; as 4 days and 7 hours ; 3 bushels, 2 
pecks, and 5 quarts ; 5 rods, 4 feet, and 6 inches. 

All abstract numbers (Art. 2) are simple. 

86. What ifl a Simple Number ? A Compound Number ? An Abetraet Number, is It 
simple or compound ? 
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A concrete number, whether simple or compound, is often 
called a Denominate Number, 

NoTB 1. All operations in the preceding pages are upon simple num- 
bers. 

Note 2. The several parts of a compound number, though of different 
denominations y are yet of the same general nature ; thus, 2 weeks, 3 days, and 
6 hours are similar quantities , and constitute a compound number; blit 2 weeks, 
3 miles, and 6 quarts are unlike in theib natube, and do not constitute 
a compound number. 

87* Reduction is changing a number of one denomination 
to one of another denomination, without changing its value. 

It is of two kinds, viz., deduction Descending and Meduction 
Ascending, 

Reduction Descending consists in changing a number from 
a higher to a lower denomination. 

Reduction Ascending is changing a number from a lower 
to a higher denomination. 

ENGLISH MONEY. 

88. English Monet is the Currency of Great Britain. 

TABLE. 

4 Farthings (far. or qr.) make 1 Penny, marked d. 

12 Pence " 1 ShiUing, « s. 

20 Shillings " 1 Pound, « £ 

d. qr. 

s. 1 = 4 

£ 1 = 12 = 48 

1 = 20 = 240 = 960 

89. Reduction Descending is performed by muUiplica" 
tion ; thus, to reduce 15£ to shillings, we multiply 15 by 20, 
because there will be 20 times as many shillings as pounds. So 
to reduce 15£ and 12s. to shillings, we multiply 15 by 20, and 
to the product add the 12s. 

86. A Concrete.^ umber, what is it called? 87. What is Reduction? How many 
kinds of Reduction ? What aie thej called ? What is Reduction Descending ? Reduction 
Aivending? 88. What is English Money? Repeat the table. 89. How is Reduction 
Descending perfonned ? 
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In a similar manner all such examples are reduced. Hence, 

dO. To reduce the higher denominations of a compound 
number to a lower denomination : 

Rule. Multiply the highest denomination given hy the number 
it takes of the next lower denomination to make one of this higher j 
and to the product add the numhei* of the lower denomination ; 
multiply this sum by the number it takes of the next hwer denom- 
ination to make one of this ; add as before, and so proceed till 
the number is brought to the denomination required. 

£z. 1. Reduce ll£ 17s. 9d. dqr. to farthings. 

OPBRATION. 

£ s. d. qr. 
11 17 9 3 

20 Eleven pounds = 220s., and 

23Ts. the 17s. added make 237s. = 

1 2 2844d., and the 9d. added give 

2853d. 2853d. = 1141 2qr., which, in- 

4 * creased bytheSqr., give 11415 

lT4l5qr., Ans. ^'^ ^« *°«'^«'^- 

2. Reduce 6£ 18s. 4d. Iqr. to farthings. Ans. 6641qr. 

3. Reduce 7£ 9s. 3qr. to farthings. Ans. 7155qr. 

Note. Since there are no pence in the 3d example, there is nothing to 
add to the product obtained by multiplying by 12. 

4. Reduce 27£ 15s. 6d. 2qr. to farthings. 

5. Reduce 32£ 8d, 3qr. to farthings. 

91. Reduction Ascending is performed by division; 
thus, to reduce 4299 farthings to pence, we divide the 4299 by 
4, because there will be only one fourth as many pence as far- 
things. Performing the division we obtain 1074d. and a remain- 
der of 3qr. If we wish to reduce the 1074d. to shillings, we 
divide by 12, because there will be only one twelfth as many 
shillings as pence, and obtain 89s. and a remainder of 6d. Again, 



90. Repeat the rule. Explain the process in Ex. 1. How are the 287 shillings ob- 
tained? Uow the 2853 pence? The 11416 farthings ? 91. How is Reduction Ascend- 
ing performed? 
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the 898. may be reduced to pounds, by dividing by 20, giving 4£ 
and a remainder of 9s. Thus we find that 4299qr. are equal to 
4£ 98. 6d. 3qr. 

Like reasoning applies to all similar examples. Hence, 

9J8t To reduce a number of a lower denomination to 
numbers of higher denominations : • 

Role. Divide the given number hy the number it takes of that 
denominaiion to make one of the next higher ; divide the quotient 
by the number it takes of that denomination to make one of the 
NEXT higher, and so proceed till the number is brought to the de- 
nominaiion required. The hist quotient, together with the several 
remainders (Art. 69, Note), wiU be the answer. 

93# Reduction Ascending and Reduction Descending prove 
each other. 

Ex. 1. Reduce 11415 farthings to pence, shillings, and pounds. 

oPEBATiow. First divide by 4 to reduce the 

4) 11415 qr. farthings to pence; then divide by 

12)2853d.-f-3qr. 12 to reduce pence to shillings; 

2oy237 8.+9d. *^e^ ^y 2^ ^ ""^^T^, '^FI'^^^J^ 

pounds, and thus obtam Hi. I7s. 

11 £+178. 9d. 3qr., Ans. 

2. Reduce 17229qr. to pence, shillings, and pounds. 

Ans. 17£ 18s. lid. Iqr. 

3. Reduce 6874d. to shillings and pounds. 

Ans. 28£ 12s. lOd. 

NoTB 1. Since Ex. 3d is given in pence instead of farthings, the first 
divisor is 12 rather than 4. 

4. Reduce 84697qr. to higher denominations. 

5. Reduce 124683qr. to higher denominations. 

6. Reduce 347624qr. to pence, shillings, and pounds. 

7. Reduce 3746d. to shillings and pounds. 

8. Reduce 8793s. to pounds. 



93. Repeat the rule. Explain the procesfi in Ex. 1. How are the 8qr. obtained t 
How the 9d. ? The ITs. ? The 11£ ? 93. What is the Proof in Beduotion ? 

6 
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Note 2. The numbers employed in the reduction of a compound num* 
ber are called a Scale. The scale is a descending scale for Reduction Descend- 
ing, and an ascending scale for Reduction Ascending ; thus, in English money 
the descending scale is 20, 12, and 4, and the ascending scale is 4, 12, and 20. 
The descending scale consists of the numbers at the left hand of the table, 
taken in order from the bottom to the top of the table, and the ascending scale 
consists of the same numbers taken in thereversed order, i. e. from the^o^ to the 
bottom of the table. In like manner the scale is found in the other tables. 



TROY WEIGHT. 
94. Troy Weight is used in weighing gold^ silver, and 



precious stones. 














TABLE. 




24 Grains (gr.) 
20 Pennyweight 
12 Ounces 


,8 


make 


1 Pennyweight, 
1 Ounce, 
1 Pound, 


dwt. 
oz. 
lb. 




oz. 




dwt. 
1 — 


24 


lb. 


1 


__„ 


20 — 


480 


1 — 


12 




240 — 


5760 



Ex. 1. How many grains in Ex. 2. Reduce 45954 gr. to 

7 lb. 11 oz. 14 dwt. 18gr. ? pounds, ounces, etc 



OPSRATION. 



OPERATION. 



71b. lloz.14dwt.18gr. 
12 

95oz. 
20 



1914dwt. 
24 



7674 
3828 _ 

45954gr., Ans. 



24)45954gr. 
20) T9T4 dwt. + 18gr. 
12)95oz. +14dwt. 
~71b. +lloz. 

Ans. 7 lb. 11 oz. 14 dwt. 18 gr. 




Note 1. In solving Ex. 1, the several numbers of the lower denomina- 



93. What is a scale? A descending scale? An ascending scale? What are the 
scales for English monej? Where are th^e scales found? Taken in what order? 
94. For what is Troy Weight used? Repeat the table. Descending scale? 
Ascending ? 
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tions are added mentaUy, and onlj the resuits are written; thns, 12 times 7 
are 84, and the 11 oz. added give 95 oz. Then multiplying the 95 oz. by 20, 
and adding the 14 dwt., we have 1914 dwt. Finally in multiplying the 1914 
dwt. by 24, first multiply by 4, adding in the 18 gr., and then multiplying 
by 2, and adding the results we have 45954 gr. for the answer. 

Note 2. In reducing Ex. 2, if any divisor is so large that the work is 
not easily done by Short Division, the numbers may be taken upon the slate 
and the work done by Long Division, setting down only the results. 

3. How many grains in 16 lb. 8 oz. 19 dwt. ? Ans. 96456 gr. 

4. Reduce 38695 gr. to pounds, etc. 

Ans. 61b. 8oz. 12 dwt. 7gr. 

5. Reduce 87942 gr. to pounds, ounces, etc. 

6. Reduce 151b. 8oz. 6 dwt. I5gr. to grains. 

X 7. ^ow many spoons, each weighing 2 oz. 8 dwt 20 gr., can 
be mside from 2 lb. 5 oz. 6 dwt. of silver ? Ans. 12. 

V 8. A jeweller made 8 oz. 16 dwt. of gold into rings whjcb 
weighed 3 dwt 16 gr. each ; how many rings did he make ? 



APOTHECARIES' WEIGHT. 

95. Apothecaries' Weight is used in mixing or com- 
pounding medicines ; but medicines are bought and sold by 
Avoirdupois Weight, 

TABLE. 



20 Grains (gr.) 
a Scruples 
8 Drams 

12 Ounces 



make 



1 Scruple, sc. or 9 
1 Dram, dr. or 5 
1 Ounce, oz. or 5 
1 Pound, lb. or ft. 



lb. 
1 



oz. 
1 
12 



dr. 



1 

8 
96 



80. 


PT- 


1 


— 20 


3 


— 60 


24 


— 480 


288 


— ^760 



Note 1. The pound, ounce, and grain, in Apothecaries' and Troy 
Weight are equal, but the ounce is differently subdivided. 



94. la BolTing Ex. 1, what is done with the numbers of the lower denominations? In 
Ex. 2, how is the work done? 95. For what i<i Apothecaries' Weifrht n!>ed? Repent 
die table. Oesoending scale? Ascending? What denominations of Apothecaries' Weight 
B^^oM of Troy Weifht? 
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Ex. 1. How many scruples 
in4n>8 5 552B? 



Ex. 2. In 13619 how many 
pounds, ounces, etc. ? 



OPKRATIOR. 




opKiunoir. 


4fi>8 


5 55 


29 


3)13619 


12 






8)4535 + 2i) 


56 s 
g 






12)565+55 


453 s 






4 ft +8 3 


3 






Ans. 4fi)8s552 9. 


13619, 


Ana. 







3. Reduce 6 oz. 3 dr. 1 sc. 19 gr. to grains. Ans. 3099 gr. 

4. Reduce 15984 grains to pounds, ounces, etc 

Ans. 2 lb. 9 oz. 2 dr. 1 sc. 4 gr. 

5. Reduce 876943 grains to higher denominations, 

6. Reduce 27 lb. 8 oz. 7 dr. 2 sc. 15 gr. to grains. 

- 7. How many pounds, ounces, etc., of medicine will an apoth- 
ecary use in preparing 974 prescriptions of 15 grains each. 

• Ans. 2 lb. 6 oz. 3 dr. 1 sc. 10 gr. 

AVOIRDUPOIS WEIGHT. 

96. Avoirdupois Weight is used for weighing the coarser 
articles of merchandise, such as hay, cotton, tea, sugar, copper, 
iron, etc. 

TABLE. 



16 Drams (dr.) make 
16 Ounces " 
25 Pounds " 
4 Quarters " 
20 Hundred Weight '' 


1 Ounce, oz. 
1 Pound, ' lb. 
1 Quarter, qr. 
1 Hundred Weight, cwt. 
1 Ton, t. 


qr. 
cwt. 1 = 
t. 1 4 
1 — 20 — 80 — 


• 

/ oz. df. 

lb. 1 — 16 

1 — 16 — 256 

25 — 400 — 6400 

100 — 1600 — 25600 

2000 — 32000 — 512000 



96. For what is ATolrdupoifl Weight ufied ? Table? Scale? '^^ 



/ 
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Note 1. It was the custom formerly to consider 28 lb. a quarter, 1 12 lb. a 
hundred weight, and 2240 lb. a ton ; but now the luucU practice is in accord- 
ance with the table. 

These different tons are distinguished as the long or gross ton = 2240 lb. 
and the short or net ton = 2000 lb. 

The gross ton is still used in the wholesale coal trade, also in estimating 
goods a{ the U. S. custom-houses, etc. 

Note 2. A pound in Avoirdupois Weight is equal to 7000 grains in 
Apothecaries' or Troy Weight. 



Ex. 1. Reduce 6 t. 15 cwt. 
3 qr. 20 lb. to pounds. 



Ex. 2. In 13595 lb. how 
many tons, etc. ? 



OPERATION. 






OPERATION. 


6 t. 15 cwt. 


3qr. 


201b. 


25)135951b. 


20 
135cwt. 






4)543qr +20 lb. 
20)135cwt+3qr. 


4 

543qr. 
25 






6t. -(-15 cwt. 
Ans. 6 t 15 cwt 3 qr. 20 lb. 


2735 








1086 








135951b., Ans. 









3. Reduce 3 t 6 cwt. 2 qr. 5 lb. 6 oz. 10 dr. to drams. 

Ans. 1703786 dr. 

4. Reduce 3642897 drams to higher denominations. 

Ans. 7 1. 2 cwt. 1 qr. 5 lb. 1 oz. 1 dr. 

5. Reduce 37 t. 19 cwt. 3 qr. to pounds. 

6. Reduce 17796 lb. to higher denominations. 

7. Reduce 3 t 19 cwt 3 qr. 24 lb. 15 oz. 15 dr. to drams. 

8. Reduce 1742684 drams to higher denominations. 

y^- 9. In 10 1 1 cwt 2 qr. 10 lb., net weight, how many gross tons f 
' 10. If a horse eats 22 lb. of hay in one day, how many tons 
will he eat in 365 days ? Ans. 4 1. cwt 1 qr. 5 lb. 

11. If a blacksmith uses 23 lb. 8 oz. of iron daily, how many 
tons will he use in 313 days? 



96. How manj pounds now make a ton ? How manj formerly ? What are the differ- 
ent tons called? For what is the long ton now used? One pound ATolrdupois equals 
how many frshM Troy ? 

6» 
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CLOTH MEASURE. 

97. Cloth Measube is used in measuring cloths, ribbons^ 
braids, etc. 

TABLE. 



2^ Inches (in.) 
4 Nails 
4 Quarters 



yd. _ 



make 

u 



qr. 

1 = 

4 = 



1 Nail, na. 

1 Quarter, qr. 

1 Yard, yd. 

na. in. 

1 = 2i 
4=9 

16 = 36 



Note. Expressions like j-, f , etc., are called fractions, \ = one fourth ; 

1 = two thirds ; 2 j- = two and one fourth. The principles of fractions will 
be discussed in another place. 

Ex. 1. Reduce 15 yd. 3 qr. Ex. 2. In 254 nails how many 

2 na. to nails. yards, quarters, and nails ? 



OPERATION. 



1 5 yd. 3 qr. 2 na. 
4 



63 qr. 
4 



254 na., Ans. 



OPERATION. 

4) 254 na. 
4) 63 qr. + 2 na. 
15 yd. + 3 qr. 

Ans. 15 yd. 3 qr. 2 na. 



3. In 27 yd. 2 qr. 3 na. how many nails ? Ans. 443. 

4. In 873 nails how many yards, etc.? Ans. 54 yd. 2 qr. 1 na. 

' 5. How many dresses may be made from 1 67 yd. 3 qr. of silk, 
if each dress requires 15 yd. 1 qr. Ans. 11. 

/ - 6. If 2 yd. 3 qr. of ribbon are used in trimming one bonnet, 
how many yards will be used in trimming 5 bonnets ? 

7. Reduce 43 yd. 2 qr. 3 na. to nails. 

8. If 2 yd. 1 qr. of cloth are required for making one coat, how 
many yards will be used in making 8 coats ? 

9. What cost 25 yd. 3 qr. of cloth at $2 per quarter ? 

10. Reduce 7824 nails to yards. 



97. For what is Cloth M( 



reused? Table? Scale? Note? 

t 
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LONG MEASURE. 

9S. Long Measure is used in measuring distances, i. e. 
where length is required without regard to breadth or thickness. 

TABLE. 

3 Barleycorns (b. c) make 1 Inch, in. 

12 Inches " 1 Foot, ft. 

3 Feet " 1 Yard, yd. 

5i Yards or 16i Feet " 1 Rod, rd. 

40 Rods " 1 Furlong, fur. 

8 Furlongs " 1 Mile, m. 

3 Miles " 1 League, 1. 

694 Statute miles, nearly," 1 Degree or Circ. of the Earth, 1** 

360 Degrees " 1 Circumference, circ. 

in. b. c. 

ft. 1 =• 3 

yd. 1 = 12 = 36 

rd. 1 = 3 = a6 = 108 

fur. 1 r= 5^ = 16i = 198 = 594 

m. 1 = 40 = 220 = 660 = 7920 = 23760 

1 = 8 = 320 = 1760 = 5280 = 63360 = 190080 

Note 1 . The earth not being an exact sphere, the distance round it in 
different directions is not exactly the same. By the most exact measure- 
ments made, a degree is a little less than 69^ miles. 

Note 2. The barleycorn is but little used. 

Note 3. The 3 before miles in the table is not a part of the scale. 

Ex. 1. How many rods in Ex. 2. Reduce 2710 rd. to 
8 m. 3 ftir. 30 rd.? higher denominations. 

operation. operation. 

8m. 3ftir. 30 rd. 40) 2710 rd. 

_8 . 8)j57fur. + 30rd. 

67fur. 8m. +3ftir. 

40 



2710 rd., Ans. Ans. 8 m. 3 ftir. 30 rd. 

3. In 4 yd. 2 ft. 8 in. how many barleycorns ? Ans. 528. 

98. For what is Long Measure used ? Table ? Scale ? A degree upon the earth, how 
loog? 
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4. Reduce 473 b. c. to higher denominations. 

5. The distance through the centre of the earth is about 7912 
miles ; how many rods is it ? 

6. The distance round the earth is about SpOOpOO rods ; how 
many miles is it ? 

CHAIN MEASURE. 

W. Chain Measure is used by engineers and surveyors in 
measuring roads, canals, boundaries of fields, etc. 



TABLE. 



7/^ Inches (in) 
25 Linka 

4 Rods 
10 Chains 

8 Furlongs 



make 



1 Link, li. 

1 Rod, Perch, or Pole, rd. 



(( 
(( 
(( 



fur. 
m. 1* = 

1=8 = 



ch. 

1 

10 

80 



rd. 

1 

4 

40 

320 



1 Chain, 
1 Furlong, 
1 Mile, 

li. 

1 
= 25 
= 100 
= 1000 
= 8000 



ch. 

fur. 

m. 

in. 

198 

792 

7920 

63360 



Note. To measnre roads, etc., engineers often nse a chain 100 feet long. 

Ex. 1. Reduce 5 m. 7 fur. Ex. 2. Reduce 47890 links* to 

8 ch. 3rd. 15 li. to links. higher denominations. 

OPSBATlOir. OPUATIOir. 

5 m. 7 fur. 8 ch. 3 rd. 15 li. 25) 47890 U. 



8 



47 fur. 
10 



478ch. 
4 



1915rd. 
25 



4) 1915 rd.+ 151i. 

10)478 ch.-f 3rd. 

8)47fur.+8ch. 

5 m. -}-7fur. 

Ans. 5 m. 7 fur. 8 ch. 3 rd. 15 li. 



9590 
3830 



4789011., Ans. 



90. For what is Chain BiMSuve UMd ? TBh\et Seale? Note? 
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69 



3. In 6 fur. 2cli. 3rd. 181i. how many links? Ans. 6293. 

4. Reduce 3879 links to higher denominations. 

Ans. 3 fur. 8 eh. 3 rd. 4 H. 

5. Reduce 17 m. 3 fur. 5 ch. 2 rd. 24 li. to links. 

6. Reduce 13475 links to higher denominations. 

7. From Boston to Andover is 23 miles; how many links 
is it? 

8. From Boston to Fitchburg is 400000 links ; how many 
miles is it ? 

9. The distance round a field is 7 fur. 6 ch. 3 rd.; what will it 
cost to fence the field at $2 per rod ? 

10. How many miles, etc., in 637482 links ? 

SQUARE MEASURE. 
100* Square Measure is used for measuring surfaces. 



TABLE. 



144 Square Inches (sq. in.) make 1 Square Foot, 



} 



9 Square Feet 
SOi Square Yards or 
272j Square Feet 
40 Square Rods 

4 Roods 
640 Acres 

(a) Also in Chain Measure, 
10000 Square Links or I 
16 Square Rods -\ 
10 Square Chains 



(( 



(( 



ii 



u 



1 Square Yard, 

1 Square Rod, 

1 Rood, 
1 Acre, 
1 Square Mile, 



sq. ft. 
sq.yd. 

sq. rd. 

r. 

a. 

sq. m:^ 



make 1 Square Chain, sq. ch. 
1 Acre, 



(( 



sq. m 



r. 
a. 1= 



sq. rd. 
1= 

40= 

160= 



sq. yd. 

30i= 
1210= 
4840= 



sq. ft. 
1= 

9= 

272^= 

10890= 

43560= 



a. 

sq. in. 

144 

1296 

39204 

1568160 

6272640 



1 = 640 = 2560=102400=3097600=27878400=4014489600 

Note. In measuring land, surveyors use a 4-rod chain composed of 100 
links. Sometimes the half-chain of 50 links is used. 



too. 7or what !s Square Measure nrad? Table? Scale? Table in Chain MeMore T 
Note? 
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Ex. 1. In 2 sq. m. 625 a. 2 r. Ex. 2. Reduce 304905 sq. rd. 
25 sq. rd..how many sq. rods ? to higher denominations. 



OPS&ATION. 



OPERATION. 

2 sq. m. 625 a. 2r. 25 sq. rd. 40)304905 sq. rd. 
640 



1905a. 
4 



7622r. 
40 



4)7 622r.-f 25sq.rd. 
640) "T905 a.-f2r. 

2sq.m.-f-625a. 

Ans. 2 sq. m. 625 a. 2 r. 25 sq. rd. 
304905 sq.rd., Ans. 

3. In 14 sq. m. 25 a. 3 r. 30 sq. rd. how many square rods. 

Ans. 1437750. 

4. Reduce 624873 sq. rd. to higher denominations. 

5. Bought a field containing 3 a. 2r. 25 sq. rd. at $2 per rod ; 
what did it cost ? 

101* The manner of finding the area of a surface like Fig. 

1, may be understood from the following explanation. Let A B 

represent (on a reduced scale) 
A -^ Fig. 1. B a li^g 5 l^^l^gg iQjjg. ^i^^jj^ 

evidently, if we pass from A 

f to e, a distance of 1 inch, and 

draw the line e f, the figure 

AB f e will contain 5 square 

S " inches, i. e. 5 X 1 square 

inches. So, in like manner, 
J) Q A B h g will contain 10, or 

5x2 square inches ; and 
A B C D will contain 15, or 5 X 3 square inches, i. e. we mtiUi- 
ply together the numbers representing the length and hreadth, and 
the prodiict will he the number of square inches in the surface. 

Note. A surface like Fig 1 is called a rectangle. If the length and 
breadth are equal, the rectangle is a square. The angles of a rectangle or 
square are all &juol to each other, and each angle is called a right angle. 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 



101. How is the area of a rectangle or pquare ascertained ? What is saiA of th« aoglM 
of a rectangle or square ? What is each angle called ? 
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IQS, The area of a rectangle divided by the length will give 
the breadthj and the. area divided by the breadth will give the 
length ; thus, in Fig. 1, 15 -=- 5 = 3 and 15 -f- 3 = 5. 

Ex. 6. How many square rods in a field that is 7 rods wide 
and 9 rods long ? Ans. 63. 

^ 7. How many square rods in a field that is 25 rods wide and 

48 rods long ? How many acres ? 2d Ans. 7 a. 2r. 

X 8. A board containing 36 square feet, is 12 feet long; how 
wide is it ? 

9. A flower garden containing 300 square' feet is 12 feet wide ; 
how long is it? 
y^ 10. How many acres in a field that is 20 rods wide and 56 
rods long? Ans. 7. 

SOLID OR CUBIC MEASURE. 

103. Solid or Cubic Measure is used in measuring 
things which have length, breadth, and thickness. 

TABLE. 

1728 Cubic Inches (c. in.) make 1 Cubic Foot, cu. ft. 
27 Cubic Feet " 1 Cubic Yard, c. yd. 

16 Cubic Feet " 1 Cord Foot, c. ft. 

8 Cord Feet or 
128 Cubic Feet 



I " 1 Cord, 



c. 







cu. ft. 




c. m. 


c. yd. 




1 




1728 


1 




27 




46656 



Note 1. The «ca/e in this table only includes 1728 and 27; the other 
numbers are irregular. 

Note 2. Transportation companies often estimate freight, especially of 
light articles, by the space occupied, rather than by the actual weight. In 
this estimate, from 25 or 30 to 150 or 175 cubic feet are called a ton. This 
is called arbitrary weight, and it varies with different transportation compa- 
nies, and somewhat according to the risks of carriage. The Boston and 
Maine Railroad Co., e. g., considers a thousand of bricks a ton, whereas the 
actual weight is more than tioo tons. Again, ahorse is estimated at 3000 lb., 

102. How is the breadth of a rectangle found when the area and length are known? 
Il'tw the length, when the area and breadth are known? 103. For what is Solid 
Meaaaveused? Table? Scale? Note 2? 
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though the average weight of horses is not far from 1000 lb. Masts, ship 
timber, hard-wood boards, etc., are estimated at the rate of 3000 lb. for 40 
cubic feet, which gives 26§ feet per ton. The old distinction between square 
and round timber is practically abolished. Furniture and other light and 
bulky articles are estimated at 150 feet to the ton, which gives about 8 tons 
to a full freight car-load. 

Ex. 1. How many cubic Ex. 2. Reduce 944 cu. fib. to 
feet in 34 c. yd. 26 cu. ft. ? cubic yards and feet. 

OmAnOJS. OPXBATIOIT. 

34c. yd. 26 cu. ft 27)944cu. ft. 



27 



264 
68 



34c. yd.+ 26cu. ft 
Ans. 34 c. yd. 26 cu. ft. 



9 4 4 cu. ft., Ans. 

3. In 3 c. 6 c. ft. 15 cu. It 156 c. in. how many cubic inches ? 

Ans. 855516. 

4. If 40 cu. ft. make one ton, how many tons, cubic feet, etc, 
in 389664 cubic inches? 

104» A body like Fig. 2 is called a prism. Each side, as 



D 



Fig. 2. 



C 



g 



y ' / / / y 
r * * * f / 


X / f / / / \ . 




(\ A 

A y 
/ 1/ 

7 


i ! i ! B 

1 1 1 i * 


1 { I "■"] L 

L — V — ! u L 

\ \ \ \ ^ 

.......^ 1 1 1.„.„ 



c 

f 



G 



E 
A B C D or A B F E, is called a face of the prism. If each 



104. What is a body Uke Fig. 2 called ? Wbat la one fide of the pxism eallad X 
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angle of the faces is a right angle the prism is rectangular^ and 
if each face is a sqtmre the prism is a cube. To determine the 
contents of a rectangular prism, first find the area of the upper 
face, A B C D, as in Art 101 ; then going from A, B, and C 
downward 1 inch to a, b, and c, and passing a plane through a, 
b, and c, we shall cut off 15 solid inches, i. e. 5X3X1 solid 
inches. So if a plane be passed through d, e, and f it will cut 
off 30, or 5 X 3 X 2 inches, etc. ; i. e. the continued product of 
the numbers expressing the length, breadth, and depth, will give 
the solid contents of the prism. 

1lOS» So also, the solid contents divided by the area of the 
top face will give the depth ; the contents divided by the area of 
one end will give the length ; and the contents divided by the 
area of one side will give the breadth or width. 

What are the solid contents of Fig. 2 ? 

Ex. 5. How many cubic inches in a rectangular prism or block 

of wood which is 12 inches long, 8 inches wide, and 6 inches 

thick? Ans. 12X8X6=576. 

6. How many cubic feet in a room which is 18 feet long, 15 

feet wide, and 9 feet high ? 
y 7. A rectangular block of marble which contains 96 cubic feet, 

is 8 feet long and 4 feet wide ; how thick is it ? Ans. 3 feet 
X 8. A grain-bin which holds 24 cubic feet of grain is 3 feet 

deep and 2 feet wide ; how long is it ? 
/^ 9. A lady's work-box contains 480 cubic inches ; it is 12 

inches long and 5 inches deep ; how wide is it ? 

> 10. In a pile of wood 16 feet long, 4 feet wide, and 6 feet high, 

how many cords-? Ans. 3. 

y^ 11. If a load of wood be 8 feet long and 4 feet wide, how high 

must it be to make a cord ? 
)^ 12. My bedroom is 15 feet long, 12 feet wide, and 9 feet high; 

in how many minutes shall I breathe the room full of air, if I 

breathe 1 cubic foot in 2 minutes ? 



103. When is a prism rectan^lar ? When to it a cube ? How are the contents of 
a netangnlar prism found? 105. How the depth, length, or breadth, If we know the 
•OQtenti of tiie body and the ana of one fact ? 

7 
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LIQUID MEASURE. 

106. Liquid Measure is used in measaring all liquids. 
The U. S. Standard Unit of Liquid Measure is the old English 
wine gallon, which contains 231 cubic inches. 

TABLE. 

4 Gills (gi.) make 1 Pint, pt. 

2 Pints " 1 Quart, qt. 

4 Quarts *^ 1 Gallon, gal. 

pi. gi. 

qt. 1=4 

gal. 1=2=8 

1 = 4= 8 = 32 

Note 1 . It has been customaiy to measure milk, and also beer, ale, and 
other malt liquors, by beer measure, the gallon containint^ 282 cubic inches, 
but this custom is fast going out of use. 

Note 2. Casks of various capacities, from 50 to 150 or more gallons, 
are indiscriminately called hogsheads, pipes, butts, tuns, etc. 

Ex. 1. In 6 gal. 3qt. 1 pt. Ex. 2. Reduce 222 gills to 
2 gi. how many gills ? gallons, quarts, etc. 

OPESATION. OPERATION. 

6gal. 3 qt. 1 pt. 2gi. 4)22 2gi. 

_4 2)T5'pt. +2gi. 

27 qt 4)2 7qt, +]pt. 

^ 6gal.+3qt. 

^ ^ ' Ans. 6 gal. 3 qt 1 pt. 2 gi. 



2 22gi., Ans. 

3. Reduce 8 gal. 2 qt. 1 pt. 3gi. to gills. Ans. 279 gi. 

4. Reduce 7496 gills to higher denominations. 

-r 5. How many demijohns, each containing 2 gal. 1 qt. 1 pt 
3 gi. may be filled from a cask which contains 98 gallons and 3 
quarts ? 

' 6. How many gallons of molasses in 24 jugs, each containing 
2 gal. 3 qt. 1 pt. ? 

106. For what ia Liquid Measure used ? Table ? Scale ? Note 1 ? Note 2 ? 
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DRY MEASURE. 

107. Drt Measure is used in measuring grain, fruit, pota- 
toes, salt, charcoal, etc 







TABLE. 




2 Pints (pt.) 




make 1 Quart, 


qt 


8 Quarts 




1 Peck, 


pk. 


4 Pecks 




" 1 Bushel, 


bush. 






qt. 


pt. 




pk. 


1 — 


2 


bnsh. 


1 


— 8 = 


16 


1 = 


4 


— 32 = 


64 



Note. The bushel measure is 18^ inches in diameter and 8 inches deep, 
and contains a little less than 2150^ solid inches, or nearly 9^ wine gallons. 

Ex. 1. In 3 bush. 3pk. 7qt Ex. 2. Reduce 255 pints to 
1 pt how many pints ? bushels, pecks, etc. 

.^ OPEBATION. OPEKATION. 

3 bush. 3 pk. 7 qt 1 pt 2 )255 pt 

_£ 8 )127 qt-|-lpt 

IfP^- 4)15pk.+7qt 



8 



3bush.+3pk. 



127qt 

? » Ans. 3 bush. 3 pk. 7 qt 1 pt 

255 pt, Ans. 

3. Reduce 8 bush. 2 pk. 3 qt 1 pt to pints. Ans. 551 pt 

4. Reduce 7893 pt to higher denominations. 

5. Reduce 469^ pt. to higher denominations. 

6. How many pints in 15 bush. 3 pk. 6 qt. 1 pt. ? 

7. How many pints in 24 bush. 1 pk. 7 qt. 1 pt. ? 

8. What is the cost of 3 bush. 2 pk. of grass seed, at $1 a 
peck? 

9. Reduce 34569 pints to higher denominations. 
10. Reduce 63 bush. 2 pk. 7 qt 1 pt. to pints. 

107. For what is Dry Measure used? Table? Scale? What are the dimen- 
■Ions of the biuhel mearare ? How many cubic inches does it contain ? How many wine 
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TIME. 



108* Time is used in measuring duration. The natural 
divisions of time are days, months (moons), seasons, and years. 
The artificial divisions are seconds, minutes, hours, weeks, etc. 

TABLE. 

60 Seconds (sec.) make 1 Minute, m. 

60 Minutes " 1 Hour, h. 

24 Hours « 1 Day, d. 

7 Days « 1 Week, wk. 

4 Weeks " 1 Lunar Month, 1. m. 

13 Months, 1 Day, and 6 Hours " 1 Julian Year, J. yr. 

12 Calendar Months (= 365 or 366 Days), 1 Civil Year, c. yr. 

100 Years make 1 Century, C. 

m. sec. 









h. 1 — 60 






d. 


1 — 60 — 3600 




wk. 


1 


— 24— 1440— 86400 


). m. 


I 


= 7 


— 168— 10080— 604800 


1 


— 4 


— 28 


— 672— 40320— 2419200 



1 = 13yf 3^ = 52^^^ = 365i = 8766 = 525960 = 31557600 

Note 1. The twelve calendar months have the following number of 
days : January (Jan.) has 31 days ; February (Feb.), 28 (in leap year, 
29) ; March (Mar.), 31 ; April (Apr.), 30; May, 31 ; June, 30 ; July, 31 : 
August (Aug.), 31 ; September (Sept.), 30; October (Oct.), 31 ; November 
(Nov.), 30; December (Dec.), 31. 

Note 2. The number of days in each month may be easily remembered 
by committing the following lines : — 

" Thirty days hath S«sptember, 
April, June, and November ; 
All the rest have thirty-one, 
Save the second month alone, 
Which has just eight and a score 
Till leap year gives it one more.'' 

Note 3. A solar year, i. e. a ypar by the sun, is very nearly 365 days, 
5 hours, 48 minutes, and 50 seconds. 



108. For vhat is time used? What are its natural divisions ? Artificial dlvidonsT 
IMble? Scale? What sre the names of the oaJendasmoBtlu? How maay days faieMliT 
Length of a solar ye»r ? 
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Ex. 1. Reduce 3 wk. 6 d. 
23 h. 59 m. to minutes. 

opxBAHOir. 

3wk. 6d. 23 h. 59m. 

27 d. 
24 



131 
54 

67Th. 
60 



Ex.2. Reduce 40319m. to 
weeks, days, etc 

OPKBATION. 

60) 40319 m. 

2 4)671h. -f 59 m. 

7)27^ d. -f 23 h. 

Twk.+6d. 

Ans. 3 wk. 6 d. 23 h. 59 m. 



40319m., Aug. 

3. Reduce 1 wk. 4d. 16h. 8 m. to minutes. Ans. 16808 m. 

4. Reduce 376487 seconds to higher denominations. 

5. Reduce 365 d. 5 h. 48 m. 50 sec. to seconds. 

6. In 342698 minutes how many days, hours, etc. ? 

7. In 5 C. 56 yr. 8 m. how many calendar months ? 

8. Reduce 37846 calendar months to centuries, years, etc 

9. Reduce 2419199 seconds to weeks, days, etc 
10. Reduce 34 d. 20 h. 40 m. 50 sec to seconds. 

CIRCULAR MEASURE. 

109. Circular Measure is used in surveying, navigation, 
geography, astronomy, etc, for measuring angles, determining 
latitude, longitude, etc. 

TABLE. 



60 Seconds (60") 


make 


1 Minute, 


1' ' 


60 Minutes 


u 


1 Degree, 


1° 


30 Degrees 


(( 


ISign, 


s 


12 Signs, or 360« 


u 


1 Circumference, circ 






1' = 


60" 


8. 


r — 


60 — 


3600 


circ. 1 — 


30 — 


1800 = 


108000 


1 = 12 = 


360 — 


21600 — 


1296000 



109. for what IfOlrDialarMeMan used? Table? Scale? 
7* 
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Note. A Circle is a figure bounded by a 
curved line, all parts of the curve being 
equally distant from the center of the circle. 

The Circumference is the curve which 
bounds the circle. An Arc is any portion 
of the circumference, as A B or B D. An 
arc equal to a quarter of the circumference, 
or 90^, is called a quadrant, A Badius is a 
line drawn fix)m the center to the circumfer- 
ence, as C A or C B. A Diameter is a line 



drawn through the center and limited by the curve, as A D. 



Ex. 1. How many seconds 
in 5 s. 25« 48' 54" ? 

OPEBATIOir. 

5 8.25° 48' 54". 
30 



175<* 
60 

10548' 
60 



Ex. 2. Reduce 632934" to 
higher denominations. 

OPK&ATlOir. 

60)632934" 
60) T05T8 ' + 54'' 
30)175° +48' 
"~5s.+25° 

Ans. 5 s. 25° 48' 54". 



632934", Ans. 

3. Reduce 9 s. 20^ 55' 47" to seconds. Ans. 1047347". 

4. In 7484925" how many circumferences, signs, etc. ? 

5. In 3 quadrants, 10** 8' 5" how many seconds ? 

6. Reduce 984627" to quadrants, degrees, etc. 

MISCELLANEOUS TABLE. 

110. This tahle embraces a few terms in common use, and 
may be indefinitely extended. 



12 Sin^^le thinsrs 


make 


1 Dozen. 


12 Dozen 


u 


1 Gross. 


12 Gross 


u 


1 Great Gross. 


20 Single things 


« 


1 Score. 


24 Sheets of paper 


u 


1 Quire. 


20 Quires 


u 


1 Ream. 


196 Pounds 


u 


1 Barrel of Flour. 


200 Pounds 


ii 


1 Barrel of Beef or Pork. 



109. What is a Circle? Circmnferenoe? Arc? Quadrant? Radios? Diameter? 
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X Ex. 1. How many dozen bottles, each bottle holding 1 qt. 

1 pt. 3 gi., will be sufficient to bottle 61 gal. 3 qt. 1 pt. of wine ? 
A 2. How many sheets of paper in 3 reams, 18 quires, and 23 

sheets ? 

Miscellaneous Examples in Reduction. 

1. Reduce 27 £. 14 s. 6d. 3 qr. to farthings. 

2. Reduce 18 bush. 3 pk. 7 qt. 1 pt. to pints. 

3. Reduce 7t. 14cwt. 2qr. 121b. 8oz. 6 dr. to drams. 

4. How many tons, etc., in 574692 ounces ?. 

f3. Reduce 1577048 seconds to minutes, hours, etc. 

6. Reduce 24838 grains to scruples, drams, etc. 

7. Reduce 2 circ. 4 s. 20° 25' 30" to seconds. 

8. Reduce 3 m. 5 fur. 7 ch. 2 rd. 20 li. to links. 
* 9. Reduce 14 lb. 7 oz. 15 dwt. 23 gr. to grains. 

10. Reduce 6 ft. 4 s. 3 3. 1 9. 6 gr. to grains. 

11. Reduce 2548 square inches to higher denominations. 

12. Reduce 411 nails to quarters and yards. 
13r Reduce 7432 farthings to pence, etc. 

14. Reduce 18469874 drams, Avoirdupois, to ounces, eta 

15. Reduce 54896 grains to pennyweights, etc. 

16. Reduce 4 sq. m. 25 a. 3 r. 34 sq. rd. to square rods. 

17. Reduce 8 c. yd. 1727 c. in. to cubic inches. 

18. Reduce 4 sq. yd. to square inches. . 

19. Reduce 4 gal. 1 pt. to gills. 

20. Reduce 2 wk. 6 d. 8 h. 16 sec. to seconds. 

21. Reduce 4 m. 7 fur. 39 rd. to rods. 

22. Reduce 3795 rods to furlongs, etc. 

23. Reduce 17 yd. 2 qr. 3 na. to nails. 

24. Reduce 10881 links to miles, furlongs, etc. 

25. Reduce 6598 pints to quarts, pecks, etc. 

26. Reduce 4368294" to higher denominations. 

27. Reduce 4680 gills to higher denominations. 

28. Reduce 195261 cubic inches to feet and yards. 

29. Reduce 310556 square rods to roods, acres, and miles. 

Note. This subject will receive farther attention in the articles on 
Fractions. 
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DEFINITIONS AND GENERAL PRINCIPLES. 

Ill, All numbers are even or odd. 

An Even Number is a number that is divisible by 2 with- 
out remainder (Art. 74) ; as 2, 4, 8, 12. 

An Odd Number is a number that is Tiot divisible by 2 with- 
out remainder ; as 1, 3, 5, 11, 19. 

113, AU numbers sltq prime or composite, 

A Prime Number is a number that is divisible by no whole 

number without remainder except itself and one ; as 1, 2, 3, 5, 

7, 11,19. 

Note 1. Two is the only even prime number, for all even nund>er8 are 
divisible by 2. 

Note 2. Two numbers are mutually prime (i. e. prime to each other) when * 
no whole number but one will divide. each of them without remainder; 
thus, 8 and 9 are mutually •priiae, although neither 8 nor 9 is absolutely prime. 

A Composite Number is a number (Art. 61) that is divisible 

by other numbers besides itself and one ; thus, 6 is composite, 

because it is divisible by 2 and by 3 ; 12 is composite, because 

it is divisible by 2, 3, 4, and 6 ; 25 is composite, because it is 

divisible by 5 and 5. 

Note 3. A composite number that is composed of any number o/* equal 
factors is called a powers and the equal factors are called the roots of the 
power ; thus, 9, which equals 3 X 3 is the second power or square of 3, and 
3 is the second or square root of 9 ; 64, which equals 4 X 4 X 4, is the third 
power or cube of 4, and 4 is the third or cube root of 64. 

Note 4. The power of a number is usually indicated by a figure, called 
an index or exponent, placed at the right and a little above the number ; thus, 
the 8ea>nd power or square of 4 is written 4''*, which equals 4 X 4 = 16 j the 
third power or cube of 4 is 4*, which equals 4 X 4 X 4 = 64. 

Note 5. A root may be indicated by the radical sign, ^ ; thus, ^9 indi- 
cates the second or square root of 9, wliich is 3. So ^^8 indicates the third 
or cube root of 8, which is 2. The square root of a number is one of its two 
equal factors ; the cube root is one of the three equal factors of the number. 

Note 6. Every number is both the first power and the first root of itself. 

111. What is an Even Number? An Odd Number? 112. A Prime Number? 
What is the only even prime number? When are numbers mutually prii.ie ? What is a 
Ck)mpo8ite Number? A power t A rooti How is a power indicated? A root? A 
number is what power of itself? What root? 
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Factoring Numbers. 

113. The Factors of a number are those numbers whose 
continued product is the number ; thus, 3 and 7 are the factors 
of 21 ; 3 and 6, or 3, 3, and 2 are the factors of 18 ; etc. 

Note 1. Every number is a factor of itself, the other factor being I. 

The prime factors of a number are those prime numbers 
whose continued product is the number ; thus, the prime factors 
of 12 are 2, 2, acnd 3 ; the prime fectors of 36 are 2, 2, 3, and 
3 ; eta 

Note 2. Since 1, as a factor, is useless, it is not here enumerated. 

114. To factor a number is to resolve or separate it into its 
factors. In resolving a number into its factors, 

The following facts will be found "convenient : 

(a) Every number whose unit figure is 0, or an even number 
is itself eveny and .•. divisible by 2. 

(b) Any number is divisible by 3 when the sum of its digits 
(Art 7) is divisible by 3 ; thus, 4257 is divisible by 3 because 
the sum of its digits, 4:-f-2-|-5-|-7= 18, is divisible by 3. 

(c) Any number is divisible by 4 when 4 will divide the num- 
ber expressed by the two right-hand figures ; thus, 4 will divide 
32, .-. it will divide 7532. 

(d) Any number whose unit figure is or 5 is divisible by 5 ; 
as 90, 1740, 35, 34975, etc. 

(e) Any even number which is divisible by 3 is also divisible 
by 6 ; thus, 3528 is divisible by 3 and /. by 6. 

Note I. For 7 no general rule is known. 

(f ) Any number is divisible by 8 when 8 will divide the num- 
ber expressed by the three right-hand figures ; thus, 8 will divide 
816, .-.it wiU divide 175816. 

% ^ ■ I -■■■■■■ ^m^mmm ■ ■■» » ■■■ ■■■■ ■— ■■■ ■ ■ ■ ■■ ■■■■ mi ■ ii ■ i ■ ii ■ — .^^ li » ■■ ■ 

113. What are the Factors of a number? Is a number a foctor of \t$tlf. What are 
the prtm« fiictors of a number? 114. What is it to factor a number? What number 
is divisible by 2' By 8? 4? 5? 6? What is said of 7 ? What number is divisible by 
Bt 
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(g) Any number is divisible by 9 when the sum of its digiU 
is divisible by 9 ; thus, 7146 is divisible by 9 because the sum 
of its digits, 7 + 1 + 4+6=18, is divisible by 9. 

(h) Any number ending with is divisible by 10. 

(i) Any number is divisible by 11 when the sum of the digits 
in the odd places is equal to the sum of the digits in the even 
places ; also when the difference of these sums is divisible by 
11; thus, 8129, in which 9 + 1 = 2 + 8, is divisible by 11; 
also 6280714, in which the sum of the digits in the odd places, 
4+7+8 + 6, differs from the sum of the digits in the even 
places, 1 + + 2, by 22, a number divisible by 11. 

( j) Any number divisible by 3 and also by 4, is divisible by 
12 ; and, generally/, any number that is divisible by each of several 
numbers that are mutually prime, is divisible by the product of 
those numbers ; thus, 84 is divisible by 2, 3, and 7, separately, 
and .-. 84 is divisible by 2 X 3 X 7=42 ; so also 108 is divis- 
ible by 4 and 9, and .-. by 4 X 9=36. 

Note 2. 'Every prime number, but 2 and 5, has I, 3, 7, or 9 for its unit 
figure. 

For further aid in determining the factors of numbers, we 
have the following 



TABLE OF PRIME NUMBERS FROM 1 TO 997. 



1 


41 


101 


167 


239 


313 


397 


467 


569 


643 


733 


823 


911 


2 


43 


103 


173 


241 


317 


401 


479 


571 


647 


739 


827 


919 


3 


47 


107 


179 


251 


331 


409 


487 


577 


653 


743 


829 


929 


5 


53 


109 


181 


257 


337 


419 


491 


587 


659 


751 


839 


937 


7 


59 


iia 


191 


263 


347 


421 


499 


593 


661 


757 


853 


941 


11 


61 


127 


193 


269 


349 


431 


503 


599 


673 


761 


857 


947 


13 


67 


131 


197 


271 


353 


433 


509 


601 


677 


769 


859 


953 


17 


71 


137 


199 


277 


359 


439 


521 


607 


683 


773 


863 


967 


19 


73 


139 


211 


281 


367 


443 


523 


613 


691 


787 


877 


971 


23 


79 


149 


223 


283 


373 


449 


541 


617 


701 


797 


881 


977 


29 


83 


151 


227 


293 


379 


457 


547 


619 


709 


809 


883 


983 


31 


89 


157 


229 


307 


383 


461 


557 


631 


719 


811 


887 


991 


37 


97 


163 


233 


311 


389 


463 


563 


641 


727 


821 


907 


997 



114. What number is divisible by 9? By 10? 11? 12? General principle? 
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115. A Problem is something to be done ; or, it is a ques- 
tion which requires a solution. The splution of a problem con- 
sists of the operations necessary for finding the answer to the 
question. To solve a problem is^o perforn^ilB operations for 
finding the answer. 

116, Problem 1. To resolve or separate a number 
into its prime factors : 

Rule. Divide the given number by any prime number greater 
than one, that will divide it ; divide the quotient by any prime 
number greater than one that will divide it, and so on HU the 
quotient is prime. The severed divisors and last quotient will be 
the prime factors sought. 

Ex. 1. What are the prime factors of 30 ? Ans. 2, 3, and 5. 

OPSBATION. 

2)30 It is immaterial in what order the prime fac- 

3 ) Yb ^^® ^^® taken, though it will usually be most 

— - convenient to take the smaller factors first. 
o 

2. What are the prime factors of 24 ? Ans. 2, 2, 2, and 3. 

3. Resolve 84 into its prime factors. Ans. 2, 2, 3, and 7. 

4. Resolve 375 into its prime factors. Ans. 3, 5, 5, and 5. 

5. What are the prime factors of 3465 ? 

6. What are the prime fectors of 19800 ? 

7. What are the prime fectors of 1440 ? 

8. What are the prime factors of 3150 ? 

9. What are the prime factors of 2310 ? 

10. What are the prime factors of 1728 ? 

11. What are the prime factors of 1800 ? 

12. What are the prime Victors of 2448? 

13. What are the prime factors of 4824? 

14. What are the prime factors of 3648 ? 

15. What are the prime factors of 8696 ? 

16. What are the prime factors of 7264? 

17. What are the prime factors of 5075 ? 



119. What Is a Problem ? The «o/u<}'on of a problem ? What is it to 5o/v« !•- problem 1 
HO. Bule for finding the prime factors of a number ? 
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117. If a number has composite factors, they may be found 
by multiplying together two or more of its prime factors ; thus, 
the prime factors of 12 are 2, 2, and 3, and the composite factors 
of 12 are 2 X2, 2 X 3, and 2 X 2 X 3, i. e. the composite fac- 
tors of 12 are 4, 6, and 12. 

GREATEST COMMON DIVISOR. 

118. A Common Divisor of two or more numbers is any 
number that will divide each of them without remainder; thus, 
3 is a common divisor of 12, 18, and 30. 

119. The Greatest Common Divisor of two or more 
numbers is the greatest number that will divide each of them 
without remainder ; thus, 6 is the greatest common divisor of 12, 
18, and 30. 

Note. A divisor of a number is often called a measure of the number, 
also an aliquot paH of the number. 

120. Problem 2. To find the greatest common divi- 
sor of two or more numbers. 

Ex. 1. What is the greatest common divisor of 18, 30, and 48? 

Ans. 2X3*=6. 

opKRATioir. We see that 2 and 3 are 

qaZIo^q'^k factors common to all the 

Aft^9'^q'^o 9 o numbers, and, furthermore, 

48 — 2X3X2X2X2 ^Yiej are the only common 

factors ; hence their prod- 
uct, 2X^=6, is the greatest common divisor of the given 
numbers. 

2. What is the greatest common divisor of 60, 72, 48, and 84 ? 

Ans. 2X2X3 = 12. 
opEEATioif. Although 2 is a factor 

60 =2X2X3X5 more than twice in some of 

72=: 2 X2X2X3X3 the given numbers, yet, as 

48=2 X2X2X2X3 it is a fector only twice in 

84=: 2X2X3X7 others, we are not at liberty 

to take 2 more than twice 

117. Corapofiite &ctor8, how formed ? 118. What b a Common Divisor? 119* 
Oieatost Common Divisor ? Other names for divisor ? 
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in finding the greatest common divisor. The same remark ap- 
plies to other factors. Hence, 

Rule 1. Resolve each number into its prime factors^ and the 
contintied product of all the prime /actors that are common to all 
the given numbers will be the common divisor sought, 

3. What is the greatest common divisor of 24, 40, 64, 80, 96, 
120, and 192 ? Ans. 2X2X2 = 8. 

4. Find the greatest common divisor of 15, 45, 75, 105, 135, 
150, and 300. Ans. 15. 

5. Find the greatest common divisor of 25, 45, and 70. 

Ans. 5. 

6. Find the greatest common divisor of 24, 36, and 64. 

Ans. 4. 

7. Find the greatest common divisor of 24, 48, 72, and 88. 

8. Find the greatest common divisor of 45, 75, 90, 135, 150, 
and 180. 

9. I have three rooms, the first 1 1 ft. 3 in. wide, tlie second 
15 ft. 9 in. wide, and the third 18 ft. wide; how wide is the widest 
carpeting which will exactly fit each room ? How many 
breadths will be required to cover each room ? 

1st Ans. 27 inches. 

1Z\* When the given numbers are not readily resolved into 
their prime factors, their greatest common divisor may be more 
easily found by 

Rule 2. Divide the greater of two numbers by the less^ and, 
if there be a remainder, divide the divisor by the remainder^ and 
continue dividing the last divisor by the la^t remainder until noth- 
ing remains ; the last divisor is the greatest common divisor of 
the two numbers* 

If more than two numbers are given, find the greatest divisor 
of two of them, then of this divisor and a third number, and so on 
until all the numbers have been taken ; the last divisor wiU be the 
divisor sought. 

120. Rale for finding the greatest common divlgor of two or move numbers? l!i21. 
Second rule for finding greatest common diyuor ? 

8 
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10. What is the greatest common divisor of 14 and 20 ? 

OPERATION. 

14)20(1 
14 

"~6)14(2 • 

12 

An8r2)6(3 
6_ 



Before explaining this operation, four principles may ht 
stated, viz. : 

(a) Every number is a divisor of itself, the quotient being 
one ; thus, 3 is contained in 3 once ; 7 in 7 once, 

(b) If one number divides another, the Ist will divide any 
number of times the 2d ; thus, since 3 divides 12, it will divide 
5 times 12, or any number of times 12. 

(c) If a number divides each of two numbers, it will divide 
their sum and also their difference ; thus, since 6 is contained 
Jive times in 30, and twice in 12, it is contained 5-|-2=7 times 
in 30+12=42 ; and 5—2=3 times in 30 — 12 = 18. 

(d) Not only will the greatest common divisor of two numbers 
divide their difference, but unless one of the numbers is a divisor 
of the other, it will also divide what remains after one of the num- 
bers has been taken from the other as many times as possible ; 
thus, the greatest divisor of 6 and 22 will divide 22 — 3X6= 4. 

122t It may now be shown, 1st, that 2 is a common divisor 
of 14 and 20, and 2d, that it is their greatest common divisor. 

First, 2 divides 6, .-. (Art. 121, b) 2 divides 6 X 2 = 12, and 
(Art. 121, c) 2 divides 2-|-12=14; again, since 2 divides 6 
and 14 (Art. 121, c) it divides 6 + 14=20 ; i. e. 2 divides both 
14 and 20. 

Second, The greatest divisor of 14 and 20 (Art. 121, c) must 
divide 20 — 14=6, .*. it cannot he greater than 6; again, ehe 
greatest divisor of 6 and 14 (Art. 121, d) must divide 14 — 

VZ\. First principla ? Second? Third? Fourth? VHa. Explain why 2 is a coi&> 
mon divii>or of 14 and 20. Why it is their greatest common divisor. 
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OPX&ATIOX. 



6 X 2=2, .•. the greatest common divisor of 14 and 20 cannot 
exceed 2, and, as it has been previously shown that 2 is a divisor 
of 14 and 20, it ts their greatest common divisor. 
A similar explanation is applicable in all cases. 

133. It will be seen that, in finding the common divisor of 
14 and 20, we are led to find the divisor of 6 and 14, then of 2 
and 6 ; i. e. in any example we seek to find the measure of the 
remainder and divisor, then of the next remainder and divisor, 
and so on, until the greatest measure of the last remainder and 
the divisor which gave that remainder is found, and this measure 
will be the greatest common divisor of the two given numbers. 
Thus the question becomes more and more simple as each suc- 
cessive step in the operation is taken. 

11. What is the greatest common divisor of 3432 and 4760 ? 

The plan of the t)peration 
in Ex. 10 requires more space 
and more time than this in 
Ex. 11, though the principle 
and the reasoning" are pre- 
cisely the same in both. 

In Ex. 11 we first divide 
4760 by 3432, and obtain 1 
for quotient and 1328 for 
remainder ; then divide 3432 
by 1328, obtaining 2 for quo- 
tient, and 776 for remainder; 
and so proceed, dividing the 
last divisor by the last re- 
mainder, as directed in Rule 
2, until the remainder is 0. 
t The last divisor, 8, is the 

greatest common divfsor of 3432 and .4760. 

12. What is the greatest conmion divisor of 1430 and 3549 ? 

Ans. 13. 

13. WTiat is the greatest common divisor of 3640 and 5733 ? 

14. What is the greatest common divisor of 1440 and 3696 ? 

15. What is the greatest common divisor of 2520 and 6237 ? 



3432 
2656 


Quotients. 

X 1 

2X 

X 1 

1 X 
X2 

— 2X 
X 6 

— 2X 


4760 
3432 


1328 
776 
552 
448 


776 
552 


224 
208 


104 
96 


16 
16 


8 






133. Explain the opexation in Ex. 11. 



88 DEFINITIONS AND GENERAL PRINCIPLES. 

16. What is the greatest common divisor of 16, 24, and 36 ? 

n&ST OPKIUnON. sicond opsration. 

16)24(1 24)36(1 

16 .24 



8)16(2 12)24(2 

16 24 

~0 

Again, 8)3 6(4 Again, 12)16(1 

32 J_2 

Ans74)8(2 Ansr4)12(3 

8 ' 12 

~0 ~"0 

In solving Ex. 16, we first find the divisor of 16 and 24, viz. 
8, and then find the divisor of 8 and 36 ; or first find the di- 
visor of 24 and 36, viz. 12, and then of 12 and 16; or we 
might first find the divisor of 16 and 36, and then of that divi- 
sor and 24. 

17. What is the greatest oommon divisor of 84, 96, 144, and 
174 ? / 

18. What is the greatest common divisor of 77, 195, and 140? 

19. What is the greatest common divisor of 9 and 16? 

Ans. 1. 

20. What is the greatest common divisor of 9, 12, and 20 ? 

LEAST COMMON MULTIPLE.- 

124« A Multiple of a nnmber is any number which is 
dimstble by that number ; thus, 15 is a multiple of 5 and also 
of 3 ; 21 is a multiple of 7 and of 3. 

KoTE. Every number is both a divisor and a multiple of itself. 

135. A Common Multiple of two or more numbers, is 
any number which is divisible by each of the given numbers ; 
thus, 48 is a common multiple of 4, 6, and 8. 

12.3. How 18 Ex. 16 solved? 124. What is a Multiple of a Bttmber? 13S. A 

Coiuinon Multiple of two or more numbers? 
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t2ld* The Least Common Multiple of two or more num- 
bers, is the least number that is divisible by each of the . given 
numbers ; thus, 24 is the least common multiple of 4, 6, and 8. 

NoTB. There is no such thing as a least common divisor, or greatest 
common multiple. 

127* Problem 3. To find the least common mul- 
tiple of two or more numbers. 

Ex. 1. What is the least common multiple of 20, 24, and 36 ? 

Ans. 2X2X2X3X3X 5=360. 

wERATiov. Since 360 contains all the 

*J=f X 2X0 f^^j.^ Qf 20, 24, and 36, re- 

11— lv9vw? spectively, it, evidently, is di- 

9% — iSX^X*>A*> visible by each of those nimi- 

bers. It is also evident that 
no number less than 360 will contain 20, 24, and 36, for if one 
of the 2*s in the common multiple were omitted, it would not 
contain 24 ; if one of the 3's, it would not contain 36 ; and if 

the 5 were omitted, it would not contain 20. 

Similar reasoning applies in all examples. Hence, 

l^ULE 1. Resolve each number into its prime factors^ and the 
continued product of all the different prime factors^ each taken 
the greatest number of times it occurs in either of the given num' 
berSy will be the least common multiple, 

2. What is the least common multiple of 12, 16, 20, and 30 ? 

Ans. 2X2X2X2X3X 5=240. 

3. Wliat is the least common multiple of 22, 33, and 55 ? 

4. What is the least common multiple of 16, 36, 40, and 48? 

5. What is the least common multiple of 20, 30, 50, and 80 ? 

6. What is the least common multiple of 15, 25, 45, and 75 ? 

7. What is the least common multiple of 35, 50, 75, and 90 ? 

8. What is the least common multiple of 24, 36, 48, and 64? 

9. What is the least common multiple of 72, 80, 84, and 96 ? 
10. What is the least common multiple of 42, 49, 72, and 88 ? 

136. The Least Common Multiple? May numbers have a least common divisor? 
Greatest oommon multiple? V27, Bule for finding the least common multiple? 
Eeason? 

8* 
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128, The same result is sometimes more easily attained by 

Rule 2. Having set the given numbers in a line, divide by 
any prime number that will divide two or more of them, and set 
the quotients mid undivided numbers in a line beneath ; 'proceed 
with this line as with the first, and so continue until no two of the 
numbers can be divided by any number greater than one ; the con- 
tinued product of the divisors and numbers in the last line taiU be 
tlie multiple sought. 

The second rule may be illustrated by the example already 
employed in explaining the first rule, viz. : 

What is the least common multiple of 20, 24, and 36 .^ 

Ans. 2X2X3X5X2X 3 = 360. 

o\«>^n'*oT%A -^ *^® process by the 1st rule be 

Z) Z{), J4, 6b examined it will be seen that the fac- 

2 ) 1 0, 1 2, 1 8 tor 2 is found 7 times in the given 

3) 5 6 9 numbers, and as 2 is taken but 3 
-~ — ~ — ^ times in finding the multiple, it is re- 

» ' ^ jected 4 times. By the 2d rule, also, 2 

is rejected 4 times, viz. twice in the 
1st division by 2 and twice in the 2d division by 2. The learner 
may think 2 is rejected three times in each of the two first divi- 
sions, but he must remember that the divisor, 2, is retained as a 
factor in the common multiple in each instance. 

Similar remarks are applicable to all rejected factors in like 
examples, .•. the two rules give the same result. 

11. What is the least common multiple of 5, 16, 24, 32, and 48? 

Ans. 2X2X2X2X2X3X5 = 480. 

OPKKATION. 

By Ridel. By Rule 2. 

5 = 5 2 )5, 16,24,32,48 

16=2X2X2X2 2)5, 8,12,16,24 

24=2X2X2X3 .( j / ' '^ 

32=2X2X2X2X2 2 ) o, 4, 6, b, 1 2 

48 = 2X2X2X2X3 2) 5, 2, 3, 4, 6 

3)5, 1, 3, 2, 3 



5, 1, 1, 2, 1 



128. Second Rule ? Explanation ? 
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Note 1. The principle, which is the same in the two rules, is most readily 
perceived by the first operation. 

12. What is the least common multiple of 30, 40, 45, and 75 ? 

13. What is the smallest sum of money with which I can buy 
horses at $50 each, cows at $30 each, or sheep at $8 each, using 
the same sum in each case ? Ans. $600. 

14. I have 4 wine measures ; the first holds 4 quarts, the sec- 
ond 5 quarts, the third 6 quarts, and the fourth 8 quarts ; what 
is the size of the smallest cask that can be exactly measured by 
means of each of these measures ? Ans. 120 quarts. 

15. What is the least common multiple of 10, 15, 45, 75, and 
90? 

In solving Ex. 15, it is evident that 10, 15, and 45, may 
at once be struck out, for each of these numbers is a meas- 
ure of 90, and .*. whatever multiple of 75 and 90 is found, it, 
certainly, must be a multiple of 10, 15, and 45 ; hence, the 
question is reduced to this: What is the least common multiple 
of75and90? 

Note 2. Many other abbreviations on this and other rules may be effected, 
but a delicate perception of the relations of numbers, and a skillful applica- 
tion of principles, will much more facilitate the progress of the learner than 
any sei of formal rules. 

(a) If the numbers are prime, or even mutually prime, their 
product is their least common multiple. 

16. What is the least common multiple of 9 and 10? 

Ans. 9X10=90. 

17. What is the least compaon multiple of 8, 9, and 25 ? 

(b) The least common multiple of two numbers is equal to 
their product divided by their greatest common divisor. 

18. What is the least common multiple of 12 and 20 ? 
The greatest common divisor of 12 and 20 is 4, and 
The least common multiple is 12 X 20 -r- 4= 60, Ans. 

19. What is the least common multiple of 63 and 72 ? 

20. What is the least common multiple of 33 and 77 ? 

138. Bx. 15, how solved ? "What or other abbreyiations ? Least common multiple of 
mutually prime numbers ? Of two numbers ? 



^ 



^ 92 COMMON FRACTIONS. 



COMMON FRACTIONS. 

139. A Fbaction is one or more of the equal parts of a 
unit. 

Note. A unit, or any other whole number, is often called an Integer, 
it is also called an Integral or Entire Number, 

130. A Common Fraction is expressed by two numbers, 
one above and the other below a line ; thus ^ (one half), J (two 
fifbhs), etc. 

(a) The number below the line shows into how many equal 
parts the unit is divided, and is called the Denominator, be- 
cause it denominates or gives name to the parts ; thus, if a unit 
is divided into 3 equal parts, each part is one third ; if into 8, 
each part is one eighth ; etc. 

(b) The number above the line is called the Numerator, 
because it numerates or numbers the parts taken. 

(c) The numerator and the denominator are the Terms of 
the fraction. 

131. A fraction frequently expresses nothing more nor 
less than division^ 1«^, division indicated^ 2c?, division per' 
formed^ the numerator being the dividend^ and the de- 
nominator the divisor. Hence, 

(a) The value of a fraction is the quotient of the nu- 
merator, divided by the denominator ; thus V = 12 -^ 4 
= 3 ; and, .-., 

(b) Any change in the numerator causes a like 
change in the value of the fraction, and any change in the 
DENOMINATOR causes an OPPOSITE change in the value of 
the fraction (Art. 84). 

These principles are developed in the following Problems, 



129. What is a Fraction? Other names for a whole number ? 130. A Common 
Fraction, how expressed ? Number below the line, what called ? Why ? Number above, 
what called ? Why ? Terms of a firaction, what ? 131. A fraction, what is it ? TalM 
%f a fraction ? What follows ? 
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t92» A Proper Fraction is one whose numerator is less 
than the denominator ; as, f , -j^y, ^. 

133« An Improper Fraction is one whose numerator 
equals or exceeds its denominator, as, |, ^, f , f f . An improper 
fraction equcds or exceeds a unit ; hence its namcy improper 
jractian. 

134. A Simple Fraction has but one numerator and one 

denominator, and is either proper or improper ; as, ^, f , J^. 

.J 

135. A Compound Fraction is a fraction of a fraction ; 

as, SofT2j,|off off. 

136. A Mixed Number is a whole number and a fraction 
united ; as, 3|, 20|. 

137. A Complex Fraction is one that has a fraction or a 

mixed number for one or for each of its terms ; as, — , — > — , 

" 7 6 2J 

138. The Reciprocal of a number is a fraction whose 
numerator is 1, and whose denominator is the number itself; 

thus, the reciprocals of 4, 9, and ^ are J, J, and— 

Problem 1. 

139. To reduce a mixed number to an improper 
fraction. 

Ex. 1. In 3 J how many fourths ? Ans. J^. 

oPBBAwoN. Since 4 fourths mak^ a unit, there will 

^ be 4 times as many f&urths as units, there- 

_ fore, in three units there will be 4 times 

■J^-, Ans. 3 fourths = 12 fourths, and the 1 fourth in 

the example added to the 12 fourths, gives 

13 fourths, i. e. J^- Hence, 



132. A Proper Fraction, what? 133. An Improper Fraction ? 134. A Simple 
Fraction? 135. A Compound Fraction? 136. A Mixed Number? 137. A 
Complex Fraction? 13S. The Reciprocal of a Number? 139. Explain the Oper*- 
MoninBx. 1. 
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Rule. Multiply the whole number by the denominator of the 
fraction ; to the product add the numerator, and under the sum 
write the denominator, 

2. In 5^ how many sevenths ? Ans. ^. 

3. In 8 J how many fifths ? Ans. ^. 

4. In $7| how many fourths of a dollar ? Ans. ^. 

5. Reduce ^^ to an improper fraction. Ans. ^. 

6. Reduce 9 ^^ to an improper fraction. Ans. ^. 

7. Reduce 5J. 17. Reduce 19^^. 

8. Reduce 9^. 18. Reduce 16|. 

9. Reduce llf 19. Reduce 20f 

10. Reduce 13f 20. Reduce 25J|. 

11. Reduce 12J. 21. Reduce 37|. 

12. Reduce 15|. 22. Reduce 46^^. 

13. Reduce 17f. 23. Reduce 54^^. 

14. Reduce 14^^. 24. Reduce 84^. 

15. Reduce 16gS^. 25. Reduce 92^^. 

16. Reduce 18 J. 26. Reduce 99§J. 

(a) To reducQ an integer to a fraction having any 
given denominator : 

Multiply the integer by the proposed denominator^ and under 
the product write the denominator (Art. 84, c). 

27. Reduce 12 to a fraction whose denominator is 7. 

Ans. ^. 

28. Reduce 9 to a fraction whose denominator is 8. 

29. Reduce 9 to a fraction whose denominator is 5. 

30. Reduce 7 to a fraction whose denominator is 1. 

Ans. {• 

31. Reduce 87 to a fraction whose denominator is 87. 

32. Reduce 16 to a fraction whose denominator is 1. 

33. Reduce 1 6 to a fraction whose denominator is 4. 

34. Reduce 20 to a fraction whose denominator is 4. 

35. Reduce 14 to five different fractional forms. 



1 39. Rale for reduciDg a mixed number to ao improper fractiou ? BMfon ? An !■* 
tfgMr. hoir reduced to a fractional form ? 
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Problem 2. 

140* To reduce an improper fraction to a whole or 
mixed number. 

Ex. 1. How many units in ^- ? Ans. 3 J. 

Since the numerator is a 
J^- = 13 -5- 4 = 3 J, Ans. dividend and the denomina- 
tor a divisor (Art. 131), the 
fraction is reduced to an equivalent whole or mixed number by 
the following 

Rule. Divide the numerator by the denominator ; if there is 
any remainder^ place it over the divisor , and annex the fraction 
so formed to the quotient. 

2. Reduce f ^ to a whole or mixed number. Ans. 3^^. 

3. Reduce f | to a whole or mixed niunber. Ans. 3. 

4. Reduce f f to a whole or mixed number. Ans. 2^^. 

5. Reduce ^^ to a whole or mixed number. Ans. 26^. 

6. Reduce f Jf. 9. Reduce J^. 

7. Reduce ff|. 10. Reduce §|. 

8. Reduce J^. 11. Reduce iJfA. 

Problem 3. 
141, To reduce a fraction to its lowest terms. 

Ex. 1. Reduce || to its lowest terms. Ans J. 

Dividing both terms of a frac- 

?iasT opBBATioK. tjon by any number does not alter 

if = i* = h Ans. the value of the fraction (Art. 84, 

b, and 131) ; .•. dividing each 
term of |f by 3 gives the equal fraction |f ; then dividing each 
term of this result by 4 gives f , and as 3 and 4 are mutually 
prime (Art. 112), Jf, in its lowest terms, equals J. 

In this operation both terms of 

swoND OPERATION fchc fraction Jf are divided by their 

^ ^ ) it — h -^s* greatest common divisor, 12) Art. 

119), and thus the fraction is re- 
duced at once to its lowest terms. Hence, 

140. Bale for rednciDg an improper fraction to a whole or mixed numbev 
Reason? 
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Rule 1. Divide each term by any factor common to them ; 
then divide these quotients hy any factor common to tb[EM, and so 
proceed till the quotients are mutually prime. Or, 

Rule 2. Divide each term hy their greatest common divisor. 

2. Reduce f f to its lowest terms. Ans. f. 

3. Reduce f | to its lowest terms. Ans. J. 

4. Reduce ^ to its lowest terms. Ans. ^. 

5. Reduce 1^7^ to its lowest terms. Ans. 3^. 

6. Reduce -j^. 11. Reduce ^j*j. 

7. Reduce Jf . 12. Reduce ^. 

8. Reduce f f |. 13. Reduce |f|. 

9. Reduce f ff. 14. Reduce ^^. 
10. Reduce | Jf . 15. Reduce 



Problem 4. 
14I8, To multiply a fraction by a whole number. 

Ex. 1. Multiply tV by 3. Ans. ^ or f . 

It is just as evident that 3 

FIRST OTERATioN. times -^ diVQ ^ as that 3 times 2 

1^ X ^ — A» -^®* cents are 6 cents, or that 3 times 2 

are 6 ; i. e. when the numerator 
is multiplied by 3 the fraction represents 3 times as many parts 
as before, and each part continues of the same size ; .*. the frac* 
tion is multiplied by 3. 

If the denominator is divided 

M8C0ND opiwAnoN. by 3^ the fraction represents just 

^ ^ 6' '^^^' as many parts as before, but each 

part is three times as greats and 
.*. the whole fraction is three times as great Hence, 

Rule 1. Multiply the numerator hj the whole number. Or, 
Rule 2. Divide the denominator by the whole number. 

Note 1. The correctness of Rule 1 is also evident from Art. 83 (a), and 
Art. 131. Rule 2 also depends on Ait. 83 (d). 

"" — — ■!!■■ ■..■■- ■■■ .I-., .1.1 ■ __ _ ^ _M 

141. First rule for reducing a fraction to its lowest terms? Second rule? Reason V 
142. First rule for multiplying a fraction by a wliole number ? Why ? Second rul*'! 
Why ? Another reason ? 



COMMON FRACTIONS. 9T 

2. Multiply t\ by 3. Ans. ^ or }. 

KoTE 2. The second rule is preferable in this and all similar examples, 
because it gives the fraction in smaller terms. 

3. Multiply /y by 5. Ans. If. 

4. Multiply T^ by 11. Ans. f or If 

5. Multiply ^ by 4. 

^\X 4=if by Rule 1; or, 

3 
^X 4 = —, by Rule 2. 

Note 3. The first rule is preferable for this and all similar examples, be- 
cause the second gives a complex fraction^ 

3 

6. Multiply ^ by 4. Ans. \i or — . 

4f 

7. Multiply ^ by 6. Ans. |^. 

8. Multiply ^ by 4. Ans. §f . 

9. Multiply il by 3. Ans. f f . 

10. Multiply ^ by 5. Ans. ^f . 

11. Multiply /^ by 4. 

12. Multiply ^ by 5. 

13. Multiply xilT l>y l^- ^s. ^^Wr- 

14. Multiply 3^ by 15. 15=5X3. 

AX5 = f ; andf X3 = V)An8. 

Note 4. We may here, as in whole numbers (Art. 61), use the factors 
of the multiplier, and in using these factors we may apply the 1st or the 2d 
rule, or both. 

15: Multiply \% by 66. 66 = 6 X H. 

|JX6 = H; andHXll=^W»An8. 

16. Multiply §f by 42. Ans. ^K 

17. Multiply ^^ by 84. 

18. Multiply ^ by 44. 

(a) If we multiply a fraction by its denominator, the 
product will be the numerator. 

19. Multiply I by 8. Ans. | X 8 = | = 7, by Rule 2. 

20. Multiply f f by 44. 

143. May the factors of the multiplier be used ? What is the product if a firaoUon is 
multiplied by its denomiuator ? 

9 
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(b) To multiply a mixed number by an integer. 

Multiply the fractional part and the entire part separately , and 
add the products together ; or, reduce the mixed number to an 
improper fraction (Art 139), and then multiply, 

21. Multiply ^ by 5. Ans. 19. 

First multiply f by 5 and the product is 4 ; then multiply 3 
by 5 and the product is 15. These partial products added give 
15 -|- 4= 19 for the true product. Or, first reduce 3f to J^ 
and then multiply by 5 and the product is 19, as before. 

22. Multiply 8f by 9. 

^X 9 = 3f ; 8X 9 = 72; and 72 + 3f = 75f , Ans- 

23. Multiply ^^ by 12. Ans. \1^^. 

24. Multiply 18f by 20. 

25. Multiply 23^ by 7. 

Problem 5. 

143. To divide a fraction by a vrhole number. 

Ex. 1. Divide | by 4. Ans. f or ^. 

It is just as evident that one fourth 

piRST oPBRATioN. of | Is f as that one fourth of 8 cents 

ft "^ ^ — ft> -^^' is 2 cents, or that one fourth of 8 is 2 ; 

i. e. when the numerator is divided 
by 4 the fraction represents only one fourth as many parts as 
before, and each part continues of the same size ; .*. the fraction 
is divided by 4. 

If the denominator is multiplied 

sBooro Deration. fcy 4^ the fraction represents just as 

|- -f- 4 = ^, Ans. many parts as before, but each part 

is only one fourth as great, and .•. 
the whole fraction is only one fourth as great. Hence, 

Rule 1. Divide the numerator by the whole number. Or, 
Rule 2. Multiply the denominator by the whole number. 
Note 1. These rules may also be explained by Art. 83 (b) and (c). 

143. How is a mixed number multiplied by an integer ? Another way ? 143. First 
rule for dividing a fhu^tion by a whole number? Why ? Second rule ? Why ? Anotbtr 
explanation ? 
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2. Divide Jf by 2. Ans. ^ by Rule 1 ; J| by Rule 2. 
Note 2. The 1st rale is preferable in this example. Why ? 

3. Divide f | by 6. Ans. ^. 

4. Divide ff by 11. 

5. Divide ff by 25. 

6. Divide if J by 12. 

7. Divide ^f by 4. 

ff-5-4 = ^,byRulel; or, 
15 

f I -i- 4 = |§, by Rule 2. 
Note 3. The 2d rule is preferable in this example. Why ? 

8. Divide iJ by 5. Ans. ^. 

9. Divide |f by 11. Ans. ^. 

10. Divide if by 6. 

11. Divide ff by 4. 

12. Divide ^ by 20. 20 = 4 X 5. 

ife -5- 4 = itVj and ^ -f- 5 = tIy, Ans. 

Note 4. See Art. 142, Note 4. 

13. Divide ^ by 35. 35 = 5 X 7. 

14 -5- 5 = T?^, and T?5 -^ 7 = yf y, Ans. 

14. Divide fj by 18. Ans. ^^. 

15. Divide |f by 14. Ans. ^. 

16. Divide ^f ^ by 44. 

(a) To divide a mixed number by a whole number. 

17. Divide 23^ by 4. • Ans. 5f. 

4) 23J_ E^ 35^ ^jj^j obtain the quo- 

Quo., 5 ... 3^ Rem. tient, 5, and the remainder, 

3^. Then reduce 3^ to the 

3^ = J^, and J^ -f- 4 = J, improper fraction, J^, divide 

•'• ^ "f" t = ^f > -^s. it by 4, and add or annex the 

result, f , to the partial quo- 
tient, 5, and we have 5f for the true quotient. 

143. Maj tbe flustors of the divisor be uaed separately ? A mixed number, how 
dtrided by an integer ? 
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18. Divide 27f by 6. Ans. 4^. 

19. Divide 17f by 9. Ans. 1*|. 

20. Divide 65^^ by 8. 

21. Divide 5f by 7. 

5t = i^; i^-f.7 = ff,Aii8. 

Note 5. In Ex. 21, the dividend is less than the divisor; hence the quo- 
tient is a proper fraction. 

22. Divide 7^ by 9. Ans. |f . 

23. Divide 5} by 11. 

24 Divide $6J equally between 9 boys. 

Problem 6. 

144, To multiply a fraction by a fraction. 

Ex. 1. Multiply ^ by f. Ans. ^. 

To multiply ^ by f , Ist, ^ X 3 = ^ (Art. 142, Rule 1) ; but 
the multiplier, 3, is 5 times f , .*. the product, ^, is 5 times the 
product sought; hence, 2d, ^ -j- 5= ^ (Art 143, Rule 2) ih 
the product sought ; i. e. 

*Xf = A. Hence, 

Rule. Mvdtiply the iiumerators together for a new numerator, 
and the denominators for a new denominator. 

2. Multiply ^T by f Ans. -fj, 

3. Multiply A by S- Ans. ^^. 

4. Multiply I by ^^. Ans. ^. 

5. Multiply \% by T^r- 

6. Multiply ^ by if- 

(a) To multiply by a fraction is only to multiply by 
the numerator, and then divide the product by the de* 
nominator. 

In Ex. 7 we multiply Jf by 5, and obtain \^ (Art. 142, Rule 
2), and then V divided by 6 gives ^ (Art. 143, Rule 1), the 
result sought. 

144. Rale for multiplying one fraction by another? Reaaon? To multiply by a 
fraetion, what is it ? What prindplee in the operation in Bz. 7 ? 
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7. Multiply H by i. 

2 

7 
In this simple operation is involved the whole principle 
OF CANCELING. To Cancel (i. e. strike out, or reject) any factor 
of a number, is to divide the number by the rejected factor ; 
thus, 35 is the same as 5 X 7, and if the 5 is canceled, there will 
remain only 7, which is the quotient of 35 divided by 5. 
8. Multiply H by i^. 

4 2 

5 9 

The 8th example is solved on the same principle as the 7th. 

12 X 14 
It may be written thus, — — -» which is the same as 

oo X ^' 

-, and then canceling 3 and 7, i. e. dividing both 

5 X 7 X " X «^ 

numerator and denominator by 3 and 7 (Art 84, b, and 131) we 

, 4X2 8 
have r-rm = — • 
5X9 45 

Note. There can be no difficnltj in canceling so long as we remember 
the simple principle, that it rests upon rejecting equal factors from dividend 
and divisor (Art. 84, b). The process is only to strike out or cancel the same 
factors from numerator and denominator, and it often saves much labor. It 
can be profitably applied whenever the product of two or more numbers is 
to constitute a dividend, and the product of other numbers is to constitute a 
divisor, provided that there are equal factors in the dividend and divisor. 

9. Multiply e by ff . 

2 5 In this example, cancel 23 

4^ fi$ 10 with 46, giving 2 in the nume- 

A^ X '^^^^ 17' -A.ns. rator ; and then cancel 5 in 25 

|2 ^^ and 85, giving 5 in the numera- 

tor and 17 in the denominator. 

144* XzpUio Ex. 7. On what prindplM doM oanoeling xsBt? When should it be 
•ppUed? 

9* 
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10. Multiply II by^. Ans. ^. 

11. Multiply §f by f|. 

12. Multiply il by iJ. 

13. Multiply T^^V by H- 

(b) In canceling 3 and 5 in Example 14, we obtain the 
quotients 1 and 1 in the numerators, and whenever an entire 
term cancels we obtain 1 to place instead of the term canceled ; 
but since 1, as a multiplier or divisor, is valueless, there is no 
need of retaining it under any circumstances, except where all 
the numerators are canceled ; in such a case, 1 is the true numer' 
ator, and must be retained. 

14. Multiply ife by T^. 

1 1 

1 1-1 A 

5 4 

15. Multiply iff by ^^. 

1 

5 2 

16. Multiply ^- by Jj?. 

5 4 

^3^=20,Ans. 

17. Multiply ^ by ^^, 

18. Multiply If by ^^. 

19. Multiply li by i^. , Ans. 9, 

20. Multiply If by f J. Ans. i. 

21. Multiply f A by U. 

(c) To reduce a compound fraction to a simple one. 

22. What part of an apple is ^^ of | of it ? Ans. Jf . 
If ^ of an apple be divided into 7 equal parts, one of those 

parts will be ^ of the whole apple ; and if 4^ of J is ^, then } 



144. In canceling when should the quotient 1 be retained ? 
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of J will be ^, and ^ of J will be if ; i. e. a compound fraction 
may be I'edttced to a simple one by the rvlefor multiplying a frac- 
tion by a fraction, • 

23. Multiply f by ^^ i. e. reduce % oi ^ to 2i simple frac- 
tion. Ans. IJ. 

24. Reduce^ of f of | J to a simple fraction. Ans. m. 

25. Reduce f of ^ of \\ to a simple fraction. 

26. What is i off of} of f of ^ of ^ of J of |? 

1 ^ *^ 4 ^ t g_l 

27. Reduce f of ^ of -^^ of J to a simple fraction. 

28. Reduce ^ of \^ of ^^ J of -^ to a simple fraction. 

29. What cost | of a yard of cloth, at f of a dollar per yard ? 

Ans. J of a dollar. 

30. If a man builds f of a rod of wall in a day, how much 
will he build in f of a day ? 

31. A man owning f of a farm sold J of his share ; what part 
of the &rm did he sell ? 

(d) To multiply a whole number by a fraction. 

32. At $8 a barrel what will f of a barrel of flour cost ? 

Ans. $6. 

msT OPERATION. If a barrel costs $8, then 1 

4 )^ Price of 1 bbl. fourth of a barrel will cost J of 

$2, (5ost of i bbl. ^^» ^2J. $2, and 3 fourths will 

3 cost 3 times $2 =^$6, Ans. 

W, Cost of I bbl. 

SECOND OPKRATIOV. 

$8, Price of 1 bbl. If 1 bbl. costs $8, then 3 bbl. 

3 will cost 3 times $8 =$24, and 

4) $24, Cost of 3 bbl. s^^«® 1 ^^ ^ ^^^- ^^ ^^® ^ame as J 

"^a ry i» ^ i^vi ^^ ^ ^^^* ^® divide the cost of 

$b, Lost of J bbl. 3 |ji,i ijy 4^ ^nd so find the cost 

of f of a barrel, viz. $6, which is 
the same result as by the first operation. 

144. How is a eomponnd fraction reduced to a simple one? How many ways to 
multiply an integer by a fraction ? First method ? Second ? 



N 
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33. Multiply 24 by f ; i. e. find f of 24. Ans. 15. 

34. If ah acre of land costs $45, what will f of an acre cost? 

35. What IS the value of f of a bushel of clover seed, at $7 
per bushel ? Ans. $5^. 

(e) To multiply a mixed number bj a fraction or 
mixed number : 

Reduce each factor to the form of a fraction and then multiply 
the fractions together, 

36. Multiply 2| by If . 

2}Xlf = V-Xf = M = 4i§,Ans. 

37. What cost 2% yards of cloth, at $lf per yard ? 

Ans. $3f . 

38. What cost If cords of wood, at $6^ per cord ? 

39. How many square rods of land in a garden that is 6| rods 
long and 5f rods wide ? 

Problem 7. 

145. To divide a fraction by a fraction. 

Ex. 1. Divide f by ^. Ans. |f. 

To divide § by ^, 1st, § -f- 5 = ^ (Art. 143, Rule 2) ; but 
the divisor, 5, is 7 times ^, .•. (Art. 83, f ) the quotient ^ is only 
} of the quotient sought ; hence, 2d, ^ X 7 = H (^^ 142, 
Rule 1) is the quotient sought ; i. e. 

§H-* = fXJ = H- Hence, 

Rule. Invert the divisor, and then proceed as in mvUiplicO' 
tion (Art. 144). 

The rule may be otherwise explained as follows : 

First, To divide hy any number is the same as to multiply by 
its reciprocal (Art. 138). 

Thus, 12 -f- 4 = 3, and also 12 X i = 3. 

Again, ^ -^ 4 = ^, and also ^ X i = A; i- e. dividing by 4 



144. Rale for multiplying a mixed number by a mixed number? 149* Rul# ftl 
dividing a fraction by a fraction ? Reason ? Second explanation f 
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and multiplying by the reciprocal of 4, viz. J, we have the quo' 
tient equal to the product. 

Second, The reciprocal of a fraction is the fraction inverted; 

thus, the reciprocal of ^ is -- (Art. 138), and, multiplying both 

1 

numerator and denominator of this complex fraction, — , by 7, we 
obtain } ; but^ multiplying both terms of a fraction by the same 
number does not change its value (Art 84, a), .*. —= J ; i. e, 

the reciprocal of ^ is J ; and, generaHy, the reciprocal of any 
fraction is that fraction inverted. Hence, to divide by a frac- 
tion, invert the divisor and multiply. 

Ex. 2. Divide f by A- ^s. ft= 2^. 

3. Divide J by {. 

4. Divide ^ by ^. 

5. Divide A by if. Ans. m- 

6. Divide ^^ by ^J. 

7. Divide ^ of | by V o^ *• 

3 7 11 5 3 t fi 9_27 . 

8. Divide J of J of f by § of ^. Ans. |f = If^. 

9. Divide f of | by f of f of {. 

10. Divide i of f of f by J of |. 

(a) If the denominator of the divisor is like that of the divi- 
dend, as in Ex. 11, they may both be disregarded ; for, evidently, 
^ are contained in*^^ just as many times as 6 apples are con- 
tained in 24 apples, or 6 in 24 ; i. e. f f -=- ^ = 24 -f- 6 = 
numerator of dividend -s- numerator of divisor ; and this is 
equally true when the numerator of the dividend is not a 
multiple of the numerator of the divisor ; thus, ^ -^ ^ = 5 -f- 
3 = 4- 

11. Divide ff by ^. Ans. 4. 

12. Divide ff by ^. Ans. 12. 

145. How is tbe diyiilon performtd when the denomlnstors are alike ? 
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13. Divide ^ by /p. Ant. f 

14. Divide \% bj /,. 

15. Divide ftf by f f 

16. Divide %%% by )§). 

17. Divide JH by | Jf . Ans. |H = i- 

18. Divide HI by Vi»»- 

(b) When the numerator and denominator of the divisor are 
respectively Victors of the corresponding terms of .the dividend, 
as in Ex. 19, it is best to divide numerator by numerator, and 
denominator by denominator. This mode is true in aU examples 
but not alwotyt convenient. Why true? Why not convenient? 

19. Divide ^f by ^. Ans. ^. 

20. Divide yf fy by tft. 

21. If I of a yard of cloth cost W of a dollar, what costs 1 
yard? 

22. If I earn i^ of a dollar in f of a day, what shall I earn 
in 1 day? 

23. If I pay | of a dollar for | of a bushel of com, what 
shall I pay for 1 bushel ? Ans. %\\. 

(c) To divide a whole or mixed number by a fraction 
or mixed number : 

Reduce divisor and dividend each to the form of a simple fra^:" 
tion, and then divide by the rvle already given, 

24. Divide 8| by 3^. 

8| -f. 3i= y S- J= f = 2i, Ans. 

25. Divide 8 by 3f . 

8-4-3|=f -^ V=f X A=M=2A» Ans. 

26. When 3 J lb. of beef cost 43| cents, what is the price per 
pound? Ans. 12^ cents. 

27. B traveled 19|f miles in b\ hours ; how far did he travel 
per hour ? 

28. B traveled 19|f miles, going at the rate of 3 J miles per 
hour ; how many hours did he travel ? 

149. Mode of dlyiding when the terma <tf the dlvlaor are fteton of the temu of the 
dSTidend ? To diride a mixed number by a mixed number ? 
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Problem 8. 
146. To reduce a complex fraction to a simple one. 

I 
Ex. 1. The complex fraction — equals what simple fraction ? 

The operation required is only to divide a fraction by a frac- 
tion ; thus, -=} -5- ^ i= i X i = H- Hence, 

Rule. First, if necessary^ reduce the numerator and denomi^ 
nator of the complex fraction each to a simple fraction ; then 
divide the fractional numerator hy the fractional denominator 
(Art 145). 

Note. A complex fraction may also be made simple by multiplying 
each term of the complex fraction by the least common multiple of their 
denominators; thus, in Ex. 1, the least common multiple of the two de- 
nominators, 4 and 7, is 28, whose factors are 4 and 7. Multiplying the 
numerator, }, by 4, gives 3 (Art. 142, a), and multiplying 3 by 7, the other 
jB&ctor of the multiple, gives 21 for the numerator of the reduced fraction. 
In like manner, multiplying the denominator, f , by 7, and that product by 
4, gives 20 for the denominator of the reduced fraction. 

14 
Ex. 2. Beduce —^ to a simple fraction. 

^irr ft 
8. Reduce --^ to a simple fraction. Ans- §. 

4. Reduce -^. 8. Reduce y . 

*. 44 ^ ^ , * of * of 2i 

5. Reduce ^. 9. Reduce 5 — I^ 1. 

If H 

6. Reduce ^ 10. Reduce ^ 



6| 4| 

-5. 11. Reduce :r-. 

7^ 2J 



146* Rale for ndooing « complex fraction to a frimplB one? Baason? Another 
mode? 
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& 

12. Reduce — to a simple fraction. 

6 ^ 

1 = ^-^6 = :^, Ans., by Art 143, Rule 2; or, 
6 

i=i v-=: A, Ans.,by Art. 84 (a) and Art. 142 (a). 
6 6^7 42' ^ ^ ^ ^ ^ 

a 

13. Reduce — to a simple fraction. 

7 

14. Reduce — to a simple fraction. 



— =— X — = — 1 Ans., by Art. 145 (c). 

«7 O 



15. Reduce ;. A — Ji — xl to its simplest fonn. Ans. 1. 
V of A of J of 2 ^ 

Problem 9. 

147, To reduce fractions that have not a common 
denominator to equivalent fractions that have a common 
denominator. 

Ex. 1. Reduce f and f to equivalent fractions having a com- 
mon denominator. Ans. ^f and ^. 

oPBRATioK. Multiplying both terms of each fraction 

2 7 14 by the denominator of the other fraction 

3^7" 21 will not alter the value of either fraction 

(Art. 84, a), but it will necessarily make 
5 3 15 the denominators alike, for each new de- 

=-XQ-=aT nominator is the product of the two given 

denominators. 

Similar reasoning applies, however many fractions are to be 
reduced. Hence, 

Rule 1. Multiple/ all the denominators together far a common 
denominator, and multiply each numerator into the continued 
product of all the denominators, except its own, for new numerch 
tors. 



147* Oommon denominator, how found by Rulel ? How the nnmeraton ? Szplft- 
nation ? 
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2. Reduce f , ^, and ^ to equivalent fractions having a common 
denominator. 

OPERATION. 

4 X 7 X 9 = 252, common denominator, 
3 X 7 X 9= 189, 1st numerator, 

5 X 4 X 9 = 180, 2d numerator, 
1 X 4 X 7 = 28, 3d numerator ; 

.-. f , ^, and i = if I, m, and 3^, Ans. 

3. Reduce f , }, and f . Ans. ^, |£^, and ^j^. 

4. Reduce J, f , and ^. Ans. fji, ^^f , and m. 

5. Reduce *, #, ^, and i. Ans. iff, f f*, i|«, and |J«. 

6. Reduce -j^, ^, and ^. 11. Reduce J, f, J, and^J. 

7. Reduce t^, ^, and ^. 12. Reduce |, ^, J, and^. 

8. Reduce ^, -^^ and ^i^. 13. Reduce f, ^8^, i, and |f . 

9. Reduce f, f, and ^. 14. Reduce ^, ^, ^, and ^^. 
10. Reduce ^, -j^, and ^^, 15. Reduce -j^^, ^, ^, and f\. 

(a) The foregoing rule will always give a common denomi- 
inator, but not always the least integral common denominator ; 
this, however, may always be effected by 

Rule 2. deduce each fraction, if necessarg, to its lowest 
terms (Art. 141). Find the least common multiple of the de- 
nominators (Art. 127) ybr a common denominator. Divide this 
multiple hy each given denominator, and multiply the several 
quotients hy the respective numerators for new numerators. 

Note 1. Each of these rules is founded on the principle that multiplying 
both terms of a fraction by the same number does not alter its value. 

16. Reduce |, f , and ■^^, 
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OPERATION BT THE SECOND RULE. 

2X2X3X2= 24, least com- 
mon multiple of denominators, 
^- X 3 = 9, 1st numerator, 
i^ X 5 = 20, 2d numerator, 
f I X 7 = 14, 3d numerator ; 
/. I, i, and ^^ = ^, 14, and i|, Ans. 



147. Bule for finding the least common denominator ? Rule for finding the numera- 
ton? Principle? 

10 
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17. Reduce /^, f , f, and |. Ana. }§, |J, f ^, |J. 

18. Reduce ^^, ^, :^^, and ^^. 

19. Reduce ^, ^, iJ, and J^. 

Note 2. The first clause of Rule 2 is omitted by many authors, but 
its necessity is apparent from the following example : 

20. Reduce f , -f^, and -^ to equivalent fractions having the 
least common denominator. 

Disregarding the first clause of the rule, we find 72 to be the 
least common multiple of the denominators, and the fractions f , 
-^, and ^, reduce' to ^|, ^|, and || ; but, regarding the first 
clause, we have f, ^, and t^=}, J, B.nd^ = ^^, ^, and ^, 
which have a common denominator less than 72. 

21. Reduce ^, |, ^^, and f. Ans. J^, J^, ]^, and JJ. 

22. Reduce %, {%, ^, and A. 

23. Reduce ^, J^, ^flj, and i%. 

24. Reduce Jf , i^, -j^, and ||. 

Note 3. In this and the following problems, each fraction should be 
in its simplest form before applying the rule. 

25. Reduce § of J and * 



If* 



m 

i and J = ^ and fg, Ans. 

26. Reduce J of f , 2^, -i and ^. 

X 

27. Reduce -, J of f , and ^. 

i 

Remark. The numerators, as well as the denominators, of 
fractions, may be made alike by reduction ; thus, f and ^ are 
equal in value to \^ and \^ ; also ^ and iS: = M ^^^ if » ^^s^ 
f , -^j and f = II, II, and f f ; etc. The process is simple, but 
of little practical importance, and therefore seldom presented in 
Arithmetic. 

147. May the numerators of fractions be made alike ? How-' 
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Problem 10. 

148, To reduce a fraction of a higher denomination 
to a fraction of a lower denomination. 

Ex. 1. Reduce J of a penny, to the fraction of a farthing. 

As 1 penny is equal to 4 farthings, so any fraction of a penny 
will he 4 times as great a fraction of a farthing ; .-. ^ d. == 4 
times iqr. = fqr.,Ans. 

2. Reduce ^ of a shilling to the fraction of a farthing. 

As 1 s. is equal to 12 d., so ^s. = 12 times ^ d. = | d., 
and 4^ d. = 4 times ^ qr. = i^ qr., Ans. Hence, 

Rule. Multiply the fraction by such numbers as are neces- 
sary to reduce the given to the required denomination, 

3. Reduce /^ s. to the fraction of a farthing. 

Tfe 8- (= ^ff d. X 12) = Jd. ( = 5qr. X 4)= ^^ qr., Ans.; or 

7x12x4 7 Xtfix4: 28 . ,. 

— = — qr., Ans., as before. 



36 00 B 3 

Note 1. The sign of multiplication, in these examples, is written only 
between the numbers which are given before the canceling is begun ; thus, 
in Ex. 3, no dgn is written between 36 and S,for they are not to be multtplied 
together, but the 3 is obtained by canceling 12 in 36. So in Ex. 4, the 12 
comes from canceling 20 in 240, and the 3 from canceling 4 in 12. 

4. Reduce ^^ of a ton to the fraction of a drauL 

7 X jg0 X ^ X 25 X 16 X 16 ^ 44800 ^ ^^ 

5. Reduce ^ of a rod to the fraction of a barleycorn. 

11 6 
]Q X m X 12 X 3_10 XggX3^)gx3_19 80^ ^ ^^^ 

21 ^ UXi 7 '' ' 

^ 7 

Note 2. In the first statement of Ex. 5, the 16^, in the numerator, is 
equal to ^, and, in the second statement, the 33 is retained in the numera- 
tor as a factor in the dividend, and the 2 is put in the denominator as a 
factor in the divisor. 

148. Role for reducing a fraction firom a higher to a lower denomination ? Explan- 
ation ? How is Bx. 5 solved ? 
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6. Reduce -g^ of a pound, Troy Weight, to the fraction of a 
grain. Ans. ^K 

7. Reduce -j^^ of a pound, Apothecaries' Weight, to tha 
fraction of a grain. Ans. ^%^. 

8. Reduce ^^^r ^^ ^ ^^7 ^ ^^® fraction of a second. 

Ans. i^i. 

9. Reduce -j% of a bushel to the fraction of a pint. 

Ans. V^. 

10. Reduce i*^ of a gallon to the fraction of a gill. 

11. Reduce ^^$xr ^ 7^* ^ ^^® fraction of a cubic inch. 

12. Reduce ^^ of a sign to the fraction of a second. 

13. Reduce ^rf^iy sq. m. to the fraction of a rod. 

Ans. ^. 

14. Reduce 5^/1^77 fur. to the fraction of a link. Ans. ^|. 

15. Reduce ^f ^ of an acre to the fraction of a square yard. 

16. Reduce ^ yd. of cloth to the fraction of an inch. 

17. Reduce ^ circ. to the fraction of a second. 

18. Reduce ^^ of a ton to the fraction of an ounce. 

19. Reduce ^xAnr ^^ ^ ^^7 ^ ^^^ fraction of a second. 

20. Reduce 74^^7j<£ to the fraction of a farthing. 

21. Reduce ^fy of & bushel to the fraction of a pint 

Problem 11. 

149. To reduce a fraction of a lower denomination to 
a fraction of a higher denomination. 

Ex. 1. Reduce f of a barleycorn to the fraction of an inch. 

In 15 barleycorns there is only ^ of 15 inches, so in ^ of a 
barleycorn there is only J^ of f of an inch =-^ of an inch, Ans. 

2. Reduce f ^ of a gill to the fraction of a quart. 

As 1 gill is J of a pint, so f J gi. is J of f J pt. = t^ pt. and, for 
a like reason. /^ pt. is J of ^ qt. = :^ qt., Ans. Hence, 

Rule. Divide the given fraction hy such numbers as art 
required to reduce the given to the required denomination, 

149. Bule for reducing a ftaction from a lower to a higher denomination? JExplaor 
ation? 



^ 
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3. Reduce ^- qr. to the fraction of a shilling. 

V qr. (= V d. -f- 4) = Jd. (= J 8.-12) = ^^ s., Ane.; or, 

= -^ s. Ans., as before. 



3 X ^ X 12 ~ 36 

4. Reduce ^ifiiii dr. to the fraction of a ton. 

3 X 10 X 10 X ;2^ X 4 X 20 240 

5. Reduce i^^- b. c. to the fraction of a rod. 

10 

1980 ^ 10g0 tn 00 ^ -IQ^d Ana 

7X3X12X3X5J 7x3X1^X0X1^: 21 * ' 



6. Reduce if ^ gr. to the fraction of a pound, Apothecaries' 
Weight. Ans. t^tht* 

7.' Reduce if & gr. to the fraction of a pound, Troy Weight. 

8. Reduce ^^^-^ sec. to the fraction of a day. 

9. Reduce ^^ in. to the fraction of a yard, Cloth Measure. 

10. Reduce J-f 5. sec. to the fraction of a week. 

11. Reduce ^^^ sq. in. to the fraction of a yard. 

12. Reduce ^ links to the fraction of a furlong. 

13. Reduce ^^ yd. to the fraction of an acre. Ans. y|^, 

14. Reduce ^^ seconds to the fraction of a sign. 

15. Reduce \% gills to the fraction of a gallon. 

Problem 12. 

150. To reduce a fraction of a higher denomination 
to whole numbers of lower denominations. 

Ex. 1. Reduce ^ £ to shillings and pence. Ans. 38. 4d. 
^£ (= ^ s. X 20)= y> s. = 3^s. ; again ^s. {=\ d. X 12) = 
4 d. ; .'. ^ £=3 s. 4 d., Ans. Hence, 

Rule. Reduce the given fraction to a fraction of the next 
lower denomination (Art. 148) ; then, if the fraction is improper, 
reduce it to a whole or mixed number (Art. 140). Jfthe result is 



190. Rule for raducing a fraction of a higher denomination to integers of lower de- 
nominations ? Explanation ? 

10* . 
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a mixed number, reduce the fractional 'pari of it to the next lower 
denomination^ as before, and so proceed as far as desirable* 

Note. If, at any time, the reduced fraction is proper, there will be no 
whole namber of that denomination. 

2. Reduce J J£ to whole numbers of lower denominations. 

ii^ (=41 s. X 20) =U 8.=4tV s. ; tV 8. (= A d.Xl2)= 
J d., a proper fraction ; |d. (=f qr. X 4) =3 qr. ; .-. JJ £ = 

4 s. d. 3 qr., Ans. 

3. Reduce ^ of an acre to lower denominations. 

Ans. 1 r. 17 rd. 18 yd. 1 ft. 50| in. 

4. Reduce ^^ of a fiirlong to rods, yards, etc. 

Ans. 18 rd. 3 yd. 2 fk. 

5. Reduce f of a week to days, etc. 

6. Reduce f |^J^ of a rod. Long Measure, to yards, etc 

7. Reduce i^rffj of a circumference to signs, etc 

8. Reduce ^^ of a ton to hundred weights, etc. 

9. Reduce J^^J lb. to ounces, drams, scruples, etc 

10. Reduce t^^^^ circ. to signs, degrees, etc. 

11. Reduce J^ of a civil year (365 days) to days, etc. 

12. What is the value of ^7^% of a pound Troy? 

13. What is the value of ^ of a bushel ? 

14. What is the value of J J of a gallon ? 

15. What is the value of ^ of a pound. Apothecaries' 
Weight ? 

16. Reduce -j^ of a mile to ftirlongs, chains, etc. 

17. Reduce ^ of a cord to cord feet, cubic feet, etc 

18. Reduce ^^ of a yard to quarters, nails, etc 

Problem 13. 

151. To reduce whole numbers of lower denominations 
to the fraction of a higher denomination. 

Ex. 1. One farthing is what part of a penny? Ans. J. 

Since 4 farthings make a penny, 1 farthing is J of a penny. 

2. Six pence and 1 farthing are what part of a shilling ? 

6d.4- lqr. = 25qr.; and ls. = 48qr. ; .•. 6d. and lqr.=|^s., Ans. 
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To determine what part one thing is of another, considered as 
a unit or whole thing, the part is always made the numertUor of a 
fraction^ and the unit or whole thing is put for the denominator ; 
thus, the fraction ^ expresses the part that 3 miles is of 5 miles. 
Before the comparison can be made, the part and the whole must 
be of the same kind or denomination ; thus, 3 pecks is not ^ of 
5 bushels, but, reducing the 5 bushels to 20 pecks, we have 3 
pecks equal to ^ of 20 pecks, i. e. ^ of 5 bushels. Hence, 

Rule 1. Reduce the ^iven quantity to the lowest denomina- 
tion it contains, for a numerator ; and reduce a unit of the 
higher denomination to the same denomination as the numerator^ 
for a denominator, 

3. Reduce 6 rd. 5 ft. 9 in. to the fraction of a furlong. 

6 rd. 5 ft. 9 in. = 1257 in. and 1 fur.=7920 in. 
.'. 6 rd. 5 ft 9 in.=Hf^ fur. = ^^1^ fur., Ans. 

4. Reduce 7 oz. 4 dwt. to the fraction of a pound. Ans. f . 

N 5. Reduce 9 rods, 1 foot, and 6 inches to the fraction of a 

furlong. 

9 rd. 1 ft. 6 in. = 1800 m. and 1 fur. = 7920 in. ; 

.-. 9rd. 1ft. 6 in. = 11^^ fur. = ^ far., Ans. 

(a) In Ex. 5, 6in.=Jft.; lJft. = Jyd. = Tirrd. and 9^rd. 
= 1^ rd.=^g^ fur., Ans., as by Rule 1. Hence, 

Rule 2. Divide the number of the lowest denomination given 
hy the number required to reduce it to the next higher denomina- 
tion, and annex the fractional quotient so obtained to the given 
number of that higher denomination ; divide the mixed number 
so formed by the number required to reduce it to the next higher 
denomination, annex the quotient to the given number of that 
denomination, and so proceed as far as necessary. 

Note 1. This rule is frequently preferable to the 1st, because it enables 
us to use smaller numbers and gives the result in lower terms. 



151. Rale for reducing the lower denominations of a compound number to a fraction 
of a higher denomination ? Explanation ? Principle 7 Second rule for redacing integers 
of lower denominations to the ftaction of a higher denomination ? Explanation? Why 
preferable to Rule 1 ? 
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6. Reduce 1 r. 2 sq. rd. 2Q sq. yd. 1 sq. ft 72 sq. in. to the fraction 
of an acre. Ans. ^. 

7. Reduce 4 oz. 6 dwt. 9| gr. to the fraction of a pound. 

Ans. ^. 

Note 2. In Example 7, by Rule 1, reduce 4 oz. 6 dwt. 9f gr. to Jifths of 
a grain for a numerator, and 1 lb. to fifths of a grain for a denominator. 
How shall it be done by Rule 2 ? Which mode is preferable ? Why 1 

8. Reduce 1 pk. 3 qt. 1 pt. to the fraction of a bushel. 

9. Reduce 6 s. 20° 20' 30" to the fraction of a circumference. 

10. Reduce 1 m. 2 fur. 11 r^. 2 yd. 1 ft. 2^b. c. to the fraction 
of a league. 

11. Reduce Iqr. 2na. -^^yin. to the fraction of a yard. 

12. Reduce 3 wk. 6 d. 9 h. 27 m. to the fraction of a Julian year. 

13. Reduce 1 qt. 1 pt. l^gi. to the fraction of ji gallon. 

14. Reduce 4 cord feet, 12 cubic feet, and 1382| cubic inches 
CO the fraction of a cord. Ans. J. 

15. Reduce 3oz. 4. dr. 1 sc. 10 gr. to the fraction of a pound. 

1 6. Reduce 4 fur. 5 ch. 2 rd. 20 li. to the fraction of a mile. 

17. Reduce llcwt. 111b. loz. 12fdr. to the fraction of a ton. 

18. Reduce 3 bushels, 1 peck, 4 quarts, and 1 pint to the 

fraction of a bushel. Ans. ^^ . 

« 

Note 3. Sometimes, as in Ex. 18, the number called the part is greater 
than the unit with which it is compared ; sometimes it is equal to the unit. 

Problem 14. 

/53. If numbers of the same kind are added together, their 
sum will be of the same kind as the numbers added ; thus, 3 
books -[-4 books = 7 books; 3 hats -|- 4 hats =7 hats; and 
for a like reason, ^-]-J = J; ^-\-^^=j% etc., etc. 

(a) Numbers of different kinds cannot be united by addition ; 
thus, 3 hats -|- 4 books are neither 7 hats nor 7 books; so f 4" 
f are neither J nor J ; but numbers that are unlike may some- 
times be made alike by* reduction, and then added ; thus, 

* + l=H+e (Art 147)=:tf 

(b) Again, 2 bush. -j- 3 pk. are neither 5 bush, nor 5 pk.; but 
2bush.=:8pk., and then 8pk.-|-3pk. = ll pk. ; so ^ bush. -j' 



^ 
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^pk. are neither ^busb. nor ^pk.; but i^bush. = f pk. (Art. 
148), and then f pk. -|- f pk. = ^ pk. Hence, 

To add fractions : 

Rule. Reduce the fractions^ if necessary^ first to the same 
denomination, then to a common denominator ; after which write 
the sum of the new numerators over the common denominator, 

Ex. 1. Add ^ and ^ together. Ans. ^-g. 

2. Add ^, -ft, and -ft together. Ans. |f. 

3. Add -ft, ftj ft, and \^ together. Ans. ff =2ft. 

4. Add I and J together. Ans. -^=1|=1J. 

5. Add ft, ft, ft, and ft together. Ans. 1^. 

6. Add ^, 3^, 3^, ^, and ^ together. 

7. Add §1, /y, ^, \% and ^ together. 

8. Add together ft, ft, |f, ||, and ft. Ans. 2^. 

9. Add together ^, ^J, ^f , ^g, and ^• 

10. Add together e, It, ih and Jf . 

11. Add together yfi^, ft^,., ft^y, yj^, and ft^. 

12. Add together J, f , f , and f . Ans. 4J. 

13. Add together f J, J§, J^, and |^. 

14. Add together |, ft, and ft. 

f+A+ft=if + ll + « (Art. 147, Rule 2) = 
li=lii>'Ans. 

15. Add together ^ and f . 

* + « = H + M(Art. 147, Rule l) = fJ = liJ, Ans. 

16. Add together ft, f, and ^. 

17. Add together ^7, ft, and f. 

A + A+t = l + l + | = f = li,An8. 

18. Add ft, ft, ft, and J^. 

19.^ Add ^ of f to f of IJ. 1 + j = J, Ans. 

20. Add i of f f to I of §J. 

21. Add~| to^off. Ans. ft. 

22. Add 5ft to 8 X ft. 



1S2. Rule for adding fractions ? Can nnlikt numbers Wadded f Of what kind Is 
the sum of two oe more numbers ? 
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23. Add f s. to f d. 

f8. + §d. = Vd.+fd. = Hd.+i»d=Hd.=5T2yd., 
Ans. ; or, % 8.-)-§ d.=§ s. -f ^^ s.=fg s. -f ^ s. = jj s., 
2d Ans. = 1st Ans. 

24. Add f gal. to ^ qt. Ans. f ^ qt. or f ^ gal. 

25. Add together ^ bash, f pk. and | qt. 

26. Add together f ton f cwt. and J qr. 

(c) To add two fractions that have a common numer- 
ator : 

Multiply the sum of the denominators hy either numercttoTyand 
place the product over the product of the denominators. 

27. What is the sum of ^ and | ? 

1 1_8 + 7_15 3 3_ 3X15 _45 
7"^8~r>C8~56'*''7^"8~~^"6~~56' *' 

28. What is the sum of f and { ? J| = l^^^, Ans. 

29. What is the sum of | and ^ ? 

(d) To add mixed numbers : 

Add the sum of the fractions to the sum of the integers, 

30. What is the sum of 3f and 4f ? 

* + f=B + H = H = lA; 3 + 4=7; 
••• 3* + 4| = 7 + 1/^= 8^^, Ans. 

31. What is the sum of 5|, 3f , and 121 ? Ans- 21||. 

32. What is the sum of 18,^, 5f , and 24f ? 

33. What is the sum of 15f, 24, 7f , and ^. 

34. What is the sum of 3^, 6^, 4^, and 24| ? 

4*^ 

35. What is the sum of J of f of 6|,-^, and 4| ? 

*/ 

36. What is the sum of -^, 3f , 6f , and J of f ? 

37. What is the sum of 3y\, 4^^, 8^, and 25 ? 

38. How many are 8f + 3^ + 8J + 14 ? 

———^— . ■ * 

159. Mode of adding two fractions that have like numeiatorB ? Mode of adding mixed 
numbers? 
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Problem 15, 

153. To subtract a less fraction from a greater : 

Rule. Prepare the fractions as in addition, and then write 
the difference of the numerators over the common denomincUor. 

Ex. 1. From ^ take tV A — A = A = i» -^Jis. 

2. From Jf take ^j. Ans. ^. 

3. From ^f take ^. 

4. From |^ take if. 

5. From f f take ^f . 

6. From f f take |^. 

7. Take ^^ from i^. Ans. ^. . 

8. Take f | from |f . 

9. Take |J from ^. 

10. Take t% from ^y. 

11. From f take f. 

(a) J — I = If — IJ = VV. Ans. (See Art. 152, a). 

12. From f take f. Ans. Jf. 

13. From |f take ^. 

14. From ii take f . |^ _ | = || _ ^ = j|, Ans. 

15. From ^ take |. Ans. ^. 

16. From |J take V^. 

17. From J^ take i§. 

18. From |} take ^. 

II — A=3?^ — !Ay = T«r — T^ = T^=A.Ans. 

19. From ^^ take ^^^y. Ans. J^. 

20. From ift^^^ take ■^^. 

21. From J of f take J of f . 

f X|-iX4 = f — ^ = H — M = H,Ans. 

22. From | of | take ^ of -fy, Ans. ||. 

23. From ^ of |f take f of [%. 

24. From f of JJ take fy of Jf . 

25. From A of J take f of ^f . 

26. From % of J^ of J take | of ^^ of J. 

1S3. Rule for subtracting on^ fraction from another ? How are the fraotioiu prepared 
In addition? 



120 COMMON FRACTIONS. 

27. From -^ take -1. Ans. \h 



Complex fractions 
reduced to simple 
ones. 



f — 4 = H — il = H»An8. 

28. From — t take -?. Ans. *J=1W. 

29. From ^ take 1 

30. From | s. take ^ d. (See Art 152, b.) 

(b)|s. — Jd.=:Vd. — id. = f^d.— ^d.=ed.=H|d.,An8. 
or,|8.— Jd.=|s.—Bi^ 8. = ;^ 8.-5^^8. =^ 8., 2d Ans. 

31. From §qt take ^pt Ans. -/y qt. or IJpt 

32. From § ton take ^ cwt. 

33. From ^ acre take f rod. Ans. iffj a. or 67f | rd. 

Note. The answer to these examples may be in any denomination of 
the table. 

34. From J^ of a week take f . of an bour. 

(c) To subtract when the fractions have a common 
numerator : 

Multiply the difference of the denominators hy either numerator , 
and write the product over the product of the denominators. 

35. From f take |. 

1 1_8 — 5_3 4 4 4X3 12_3 

5~8~5x"8~40' ''•5~8 •~"40~~40~10' 

36. From ^ take VV- -^^s- H' 

37. From J take J. 

(d) To take a mixed number from a whole or mixed 
number. 

38. From 6f take 2^. 

6f — 2f = 4i, Ans. (See Art 152, d.) 

153. Mode of subtracting when the firactions have a common numerator? 
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39. From 8^ take 2/^. 

8A-2/t=7H-2A=5A, Ans. 
In Ex. 38, take ^ from f , and 2 units from 6 units ; but in 
Ex. 39 we cannot take ^j from ^, .*. reduce one of the 8 units 
to W, and add it to the -^y making {j^, and then take the /j from 
f J, and the 2 units from the remaining 7 units. 

40. From 9% take 3|. 

9f — 3^=8J— 3J=8H— 3§|^=5H, Ans. 

41. From 12| take 4J. 

42. From 9 take 5^. Ans. 3f . 

43. From 8 take 2^. 

Miscellaneous Examples in Fractions. 

1. Multiply ^ by 5. Ans. |f . 

2. Multiply ^ by 6. 

3. Reduce Jf to its lowest terms. 

4. Add 8^ to. 6|J. 

5. Subtract 18Jf from 25|}. 

6. Reduce 23 { to an improper fraction. 

7. Reduce 8 to a fraction whose denominator is 27. 

8. Reduce 9 to 6 fractional forms. 
^ 9. Divide Jf ' by ^. 

10. Divide ^ hj ^. 

11. Divide A by f 

12. Reduce f of a day to hours, minutes, and seconds. 

13. Reduce 3 pk. 5 qt. 1 pt. to the fraction of a bushel. 

14. Multiply 8^ by 10. 

15. Divide 9f by 4. 

16. Divide f J by 9. 

17. Divide 18 by %. 

18. Reduce Y/ ^ ^ mixed number. 

19. Reduce ^Jf- to a whole number. 

20. Multiply ^ by f i 

21. Reduce f of J of Jf to a simple fraction. 

22. Subtract ^ from J. 

— *■ - ■ - ■" 

153* Mode of taking a mixed number Arom a whole or mixed number ? 
11 
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28. Reduce -^t;, f , and f to equivalent fractions that have a 
common denominator. 

24. Eeduce |^, J|, and §J to equivalent fractions having the 
least common denominator. 

25. Eeduce ^ and f to equivalent fractions having a common 
numerator. 

26. Reduce %, ^, and ^f to equivalent firactions having the 

least common numerator. 

4a 

27. Reduce — - to a simple fract'on. 

28. Add ^ to ^. 

29. Divide A by 4. 

30. Reduce } of a gallon to the fraction of a quart 

31. Reduce } of an hour to the fraction of a week* 

32. Reduce t^A^i^ . ^ . ^ its sunniest form. 

f offofVVof Tftr 

33. Multiply §f by 33. 

34. Multiply 25 by f. 

35. Multiply 25 by f . 

36. Divide ^ft by f . 

37. Add §£/i s., and ^d,/together. 

38. Subtract f of a gijl ^fftipx | of a gallon. 

39. Add ^, T^, tV, t^, and ^ together. 

40. From i^ take f §. 

41. Five gallons, 3 quarts, 1 pint, and 3 gills, are what part 
of 1 gallon ? (See Art 151, Note 3). 

42. Three pecks are what part of 3 pecks ? 

Examples in Analysis. 

154. We analyze an example when we proceed with 
it, step by step, according to its own conditions, without 
being guided by any particular rule. 

Ex. 1. If 4 tons of hay cost $48, what will 7 tons cost ? 

Solution. If 4 tons cost $48, then 1 ton will cost ^ of $48, 
which is $12 ; and if 1 ton cost $12, then 7 tons will oost 7 
times $12, which is $84, Ans. 
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2. What is the yalue of 12 acres of land, if 3 acres cost $81 ? 

Ans. $324 

3. Wliat is the cost of 16 barrels of flour, if 3 barrels cost 
$24? 

4. If a man can cut 8 cords of wood in 4 days, how much will 
he cut in 7 days? 

5. K 1 ton of hay costs $15, what will f of a ton cost ? 
Solution. One ton costs $15 ; .-. ^ of a ton costs ^ of $15 

= $3, and ^ cost 4 times $3 =$12, Ans. 

6. What is the value of | of an acre of land, at $40 per 
acre? Ans. $35. 

7. If 6 men mow 12 acres of grass in a day, how many acres 
will they mow in f of a day ? 

8. K a man cradle 18 acres of wheat in 9 days, how many 
acres will he cradle in 5 days ? 

9. Paid $6 for f of a yard of velvet ; what was the price per 
yard? 

Solution. Since $6 were paid for f of a yard, J cost J of 
$6 = $2, and .*. |, or a whole yard, cost 4 times $2 = $8, Ans. 

10. If f of a yard of ribbon cost 63 cents, what will a yard 
cost? 

11. If f of an acre of land cost $75, what is the price per 
acre? 

12. If 234 bushels of potatoes grow on f of an acre, how 
many bushels will grow on an acre ? 

13. If f of a farm cost $4200, what cost ^ of it ? 

Solution. K f cost $4200, then J costs ^ of $4200 = 
$1400, and | cost 4 times $1400= $5600. Now the whole 
&rm costs $5600, .•. ^^ of it costs | of $5600 = $800, and ^ cost 
5 times $i800 = $4000, Ans. 

14. If ^ of a cord of wood are bought for $3|, what will | of 
a cord cost ? 

15. If ^ of a ship are worth $8769, what is the value of f 
of her ? 

16. If f of the distance from A to 6 is 82 miles, what is ^ 
of the distance from A to B ? 
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17. If 3 men build f of a rod of wall in an hour, how many 
rods will 4 men build in 6 hours ? 

18. If 6 men can do a piece of work in 3J^ days, how long 
will it take 4 men to do the same work ? 

19. What cost 6 lb. of sugar, at 8^ c. per lb. 

20. What shall I pay for 16J lb. of rice, at 4 c per lb. ? 

|4 21. Bought 41b. of raisins, at 12^ c. per lb., and paid for them 
in eggs, at 16f c per dozen ; how many dozen did it take ? 5 /J; '^ 
^ 22. What cost 12J^lb. of pork^at 6 c. per pound? ^^ » 

23. If ^ of a bushel of wheat cost $1^, what is the cost ^f 
12^ bushels ? 

24. If 7 bbl. 9f flour cost $56, what will 3^ bbl. cost ? t^ 
25.. If 2J cords of wood will pay for 27 gallons of molasses, 

how many cords will pay for 4 times 27 gallons? 

Ans. 4 times 2j cords, viz. 9 cords. 
26. What cost 12^ yards of silk at $1J per yard? /^z^^ 
-^ 27. How many times will a wheel that is 9 feet in circumfer- 
ence turn round ih running 20 J^ miles ? / < ^ ^^^ 

28. How many cubic feet in a box that is 6i'it. long, 5^ ft. 
wide, and 3| ft. deep ? ' Ans. 117. (See Art. 104). 

^ 29. How many bottles containing If pints each are required 
to bottle 21 gallons of wine ? 
^30. What costs a farm of 75 J^ acres at $96J^ per acre? 

31. If it costs $S^ to carry 13 cwt. 3 qr. 5| lb. S^ miles, how 
far can the same be carried for $16J^ ? 

32. Bought I of a 20-acre lot, and sold ^ of the part pur* 
chased ; how much had I remaining ? 

33. If 3| bushels of oats will sow an acre, how many bushels 
will sow 7 J acres ? 

)L 34. A staff 3 ft. long cast a shadow f of a foot at 12 o'clock ; 
what is the length of a shadow cast by a steeple 125^ ft. high, 
at the same time ? 

>C35. If a staff 3 ft. long casts a shadow of f of a foot at 12 
o'clock, what is the hight of a steeple that casts a shadow 31f ft., 
at the same time ? 

36. Sold a watch for $43f , which was | of its cost ; what was 
its cost ? 
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37. How many pounds of butter in 24 firkins containing 33^ lb. 
each, and what is it worth at ^ of a dollar per pound ? 
'^38. If 6 is f of some number, what is 5 J times that number ? 

Ans. 44. 

Analysis. K 6 is |, then J is J of 6, which is 2, and | are 
4 times 2 = 8. Since 8 is the number, 5 J times the number 

will be 5 J^ times 8 = 44, Ans. 

39. If 12 is ^of some number, what is 7f times that number? 

40. Fifteen is f of how many times 10 ? Ans. 4. 

Analysis. If 15 is §, then j- is ^ of 15 = 5, and f are 8 
times 5 = 40. Now 40 is 4 times 10; .•. 15 is f of four times 
10, Ans. 

41. Twenty-four is -fy of how many times 2 ? Ans. 22. 

42. Thirty-five is } of how many times 5 ? 

43. Seven ninths of 79 are f of how many times 7 ? 

Ans. 1#. 

Analysis. One Mimtk •f Jt is S, and { ar€ 7 times % = 6$; 
if i# is I, ttotm ^ is ^ of 16, which is 14, and f are i times 14 = 
7i. N#w 70 is It times 7 ; .*. J of 7t are Jt of ten times 7, Ans. 

44. Three eighths of 4$ are f of how many times 5 ? 

Ans. 7. 

45. Savoi eighths of 41 are f ^ of how many times S ? 

46. Six fifths of 3t are | of how many sixths of 24 ? 

Ans. 8. 

Analysis. One fifth of 30 is 6, and f are 6 times 6 = 36 ; 
if 36 is f, then ^ is J of 36 = 4, and | are 8 times 4 = 32. 
Now ^ of 24 is 4, and 4 is contained 8 times in 32 ; .*.' f of 30 
are % of eiffht sixths of 24, Ans. 

47. Five eighths of 64 are | of how many thirds of 75 ? 

48. Four sevenths of 35 are ^ of how many eighths of 40 ? 

49. Of the inhabitants of a certain town, f are farmers, J me- 
chanics, ^ manufacturers, ^ students and professional men, and 
the remainder, numbering 246, are engaged in various occupa- 
tions. What is the population of the town ? Ans. 3280. 

50. What would be the population of the town mentioned in 
Ex. 49, all the conditions remaining the same except that 246 
shall be changed to 123 ? Ans. 1640. 

11* 
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51. A certain room is 16^ ft. long, 15 ft. wide, and 9 ft high; 
how many square feet in the walls ? 

Ans. 567. (See Art. 101).y 

52. What would be the cost of carpeting the room mentioned 
in Ex. 51, tk3 carpet being 1 yd. wide, and costing $1 J per yd. ? 

53. A merchant bought 48 J lb. of butter of one customer, 28| 
of another, 25^ of another, and 56fV of another; how many 
pounds did he buy, and what was the cost of the whole at 25c. 
per pound ? 

54. In a certain school ^ the scholars study arithmetic, ^ 
algebra, ^ geometry, and the remainder of the school, viz. 14 
scholars, study surveying ; how many scholars are there in the 
school ? Ans. 84. 

55. How many scholars would there be in the school men- 
tioned in Ex. 54, if only seven scholars studied surveying ? 

56. A fox has 16 rods the start of a hound, but the hound 
runs 22 rods while the fox runs 20 ; how many rods will the fox 
run before the hound overtakes him ? 

57. A fox has 18 rods the start of a hound, but the hound 
runs 25 rods while the fox runs 22 ; how far must the hound run 
to overtake the fox ? 

58. A boy being asked how many doves he had, replied that 
if he had as many more, ^ as many more and 6 doves, he should 
have 56 ; how many doves had he ? 

59. A boy being asked how many lambs he had, replied that 
if he had twice as many more, J as many more and 5 J lambs, he 
should have 30 ; how many lambs had he ? 

60. If 2 be added to each term of the fraction J, will the 
value of the fraction be increased or diminished ? 

Ans. Increased by -j^. 

61. If 2 be added to each term of the fraction |, will its 
value be increased or diminished ? Ans. Diminished by -ft^. 

62. If 2 be added to each term of the fraction §, will its 
value be increased or diminished ? Ans. Neither. 

What principle is involved in the last three examples ? How 
would the values of the several fractions in the last three exam- 
ples be affected if 2 were subtracted from each term ? 
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63. A merchant owning | of a sliip, sold f of his share for 
$3000; what was the value of the ship? Ans. $12000. 

64. A can do a piece of work in 6 days, and B in 1 2 days ; in 
what time can A and B together do the work ? 

65. A, B, and C can do a piece of work in 4 days ; A and B 
can do it in 5 days ; in what time can C do it ? 

66. Bought a pair of oxen and a horse for $180. The oxen 
cost I of the price of the horse ; what was the price of the horse ? 

67. Bought a pair of oxen and a horse for $175, and a wagon 
for f of the price of the horse. The horse cost J as much as 
the oxen ; what was the price of the wagon ? Ans. $45. 

68. Six men are to be clothed with cloth that is 1 J yd. wide. 
Now if it takes 2f yd. of this cloth _for each man, how many 
yards of cloth J yd. wide will be sufficient to line all the gar- 
ments? 

69. A gentleman gave J of his estate to his wife, f of the 
remainder to his son, and J of what then remained to his daugh- 
ter, who received $376^ ; what was the value of the estate? 

70. Sold a watch for $37 J, which was } of its cost; what was 
lost by the transactions ? 

71. If a man earn $1J per day, in how many days will he 
earn $100 ? 

72. How many miles of farrow will be turned in plowing an 
acre, if the furrows are | of a foot wide ? 

73. If a man can do a piece of work in 9 days by working 
14f hours per day, in how many days, of S^ hours each, can he 
do the same work ? 

74. How many pounds of butter, at J of a dollar per pound, 
will pay for 9 pounds of coffee at § of a dollar per pound ? 

75. If 1| yards of cloth are required for 1 coat, how many 
coats may be made from 1 6 J yards ? 

76. If 153 yards of silk make a dress, and 3 dresses be made 
from a piece containing 50 yards, what remnant will be left ? 

♦ 77. How many square feet of boards will be required to 
make 3 dozen boxes whose inner dimensions shall be 2^ feet in 
length and breadth, and If feet in depth, the boards being 1 inch 
in thickness ? Ans. 1 1 63* 

, * Optional. 
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♦ 78. How many feet will be required to make 36 boxes 
whose outer dimensions are the same as the inner dimensions 
given in Ex. 77, the boards being of the same thickness ; and 
what is the difference in the capacity of the two sets of boxes in 
cubic inches. Ans. 1001 ft. ; 144144 c. in. 

* Optional. 
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155. A Decimal Fraction is a fraction whose denomi- 
nator is 10, 100, 1000, or 1 with one or more ciphers annexed. 

Note 1. The word decimal is derived from the Latin decern, which signi- 
fies ten. 
Note 2. By the word decimal we usually mean a decimal Jraction, 

156. The denominator of a Common Fraction may be any 
number whatever. Every principle and every operation in Com- 
mon Fractions is equally applicable to Decimals. 

157. The denominator of a decimal fraction is not usually 
expressed, since it can be easily determined, it being 1 with as 
many ciphers annexed as there are figures in the given decimal. 

158t A decimal fraction is distinguished from a whole num- 
ber by a period, called the decimal point or separatrix, placed 
before the decimal ; the first figure at the right of the point is 
tenths ; the second, hundredths ; the third, thousandths ; etc. ; 
thus, .6=-j^, .06= y^^, .006=y^^, etc., the figures in the 
decimal decreasing in value from left to right, as in whole num- 
bers (Art. 15). 

155. What is a Decimal Fraction? Decimal, from what derived? What is 
nsaally meant by the word decimal? 156. A Common Fraction, what is its de- 
nominator? Are the principles of common fractions applicable to decimals ? 157. Is 
the dencrminator of a decimal usually expressed ? 158. How is a decimal fimctimi dis- 
tinguished from a whole number? What is the first figure at the zi|^t of the poiBil 
Second? Third? 
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159* Since whole numbers and decimal fractions both 
decrease by the same law from left to right, they may be ex- 
pressed together in the same example, and numerated as in the 
following 

NUMERATION TABLE. 
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-fa Sc-j-fa oS_fa ScQpis oc-iW 

160. A whole number and decimal fraction written together, 
as in the above table, form a mixed number. The integral part 
is numerated from the decimal point toward the left, and the 
fraction from the same point toward the right, each figure, both 
in the whole number and decimal, taking its name and value by 
its distance from the decimal point. Hence, 

161 • Moving the decimal point one place toward the right, 
multiplies the number by 10 ; moving the point two places mul- 
tiplies the number by 100, etc. Also moving the point one 
place to the left, divides the number by 10 ; moving the point 
two places divides by 100, etc. 

163. In reading a decimal, we may give the name to each 
figure separately, or we may read it as we read a whole number, 
and give the name of the right-hand figure only; thus, the expres- 
sion .23 may be read ^ and jji^, or it may be read y\^) for ^ 
ancl Tfe = t\fty and t^ts — ^- 



1S9. Read the Numeration Table. 160. What is a mixed number ? Which way 
la the integral part numerated ? Whieh way the decimal ? What determines the name 
and ralne of a figure? 161* How does moving the decimal point to the right affect the 
Taloe of a niunber ? How moTing it to (he 2e/) ? 163* In what two ways may a deoimal 
beraad? XUuAtrate. 
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163* To read a deciinal fraction as we read a whole num- 
ber, requires two numerations ; first, from the decimal point, to 
determine the denominator, and second, towards the point, to de- 
termine the numerator ; thus, to read the following : .3578692, 
first, to determine the denominator or name of the right-hand 
figure, beginning at the 3, say, tenths, hundredths, thousandths, 
ten-thousandths, hundred-thousandths, millionths, ten-millionths ; 
and then, to determine the value of the numerator, or name of 
the left-hand figure considered as an integer, beginning at the 
2, say, units, tens, hmidreds, thousands, tens of thousands, hun- 
dreds of thousands, millions, and then read, three million, Hye 
hundred and seventy-eight thousand,, six hundred and ninety- 
two ten-millionths. 

164i Since multiplying both terms of a fraction by the same 
number does not alter its value (Art. 147, a, Note 1), annexing 
one or more ciphers to a decimal does not affect its value ; thus, 
T^ = ^ = ^Jy^, etc. ; i. e. .2 = .20 = .200, etc. 

I(i5» Prefixing a cipher to a decimal, i. e., inserting a cipher 
between the separatrix and a decimal figure, diminishes the value 
of that figure to ^ its previous value ; for it removes the fig- 
ure one place further from the decimal point (Art. 161) ; thus, 
.3 = ^, but .03 = only yj^, which is but -^ of ^. 

What is the effect of prefixing two, three, or more ciphers to 
a decimal ? 

166* A common fraction is sometimes annexed to a decimal ; 

2i 
thus, .2J. This is equivalent to the complex fraction — . The . 

common fraction is never to be counted as a decimal place, butf 
it is always a fraction of a unit of that order represented by 
the preceding decimal figure ; thus, in .234^, the ^ is half of ^ 
thousandth, [ 

' ■> 

163. To read a dedmal reqnires how many numerations? First, which Yi| 
For what purpose? Second, which way? For what? Illustrate. 164. Hoff 
the yalue of a decimal affected by annexing a cipher? Why? 165. How by| 
fixing a cipher ? Wliy ? Itt6» A common fraction annexed to a decimal, what ik 
niuttcato. ^ 

w 

f 



/ 
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Notation and Numeration of Decimal Fractions. 

167. Let the pupil express in figures the following num- 
bers : 

1. Fifty-two hundredths. Ans. .52. 

2. Four hundred and sixteen thousandths. Ans. .416. 

3. Three hundred and forty-two ten-thousandths. 

Note 1 . An ambiguity often arises in enunciating a whole number and 
a decimal in the same example ; thus, '203 is two hundred and three thou- 
sandths, and 200.003 is two hundred, and three thousandths. This ambi- 
guity may, however, be avoided by placing the word decimal before the 
fraction ; thus, 200.003 may be read two hundred and decimal three thou- 
sandths. 

Note 2. In decimals, as in whole numbers (Art. 16), ciphers are used, 
to fill places that would otherwise be vacant. 

4. Write the decimal six hundred and forty-one thousandths. 

5. Decimal five hundred and eighteen ten-thpusandths. 

6. Eight hundred and decimal eight thousandths. 

7. Six thousand and decimal six millionths. 

8. Nine hundred and thirty and eight tenths. 

9. Decimal two hundred and forty-six ten-millionths. 

10. One thousand and decimal two hundred-thousandths. 

11. Eleven and eleven ten-billion ths. 

12. Six himdred and sixteen and sixteeitf trillion ths. 

13. Ten thousand and decimal four ten -thousandths. 

14. Decimal three hundred twenty-five thousand, four hun* 
dred and eighty-seven hundred-millionths. 

168t Write the following numbers in words, or read them 
orally : — 

7. 3694.876942 

8. 760.4070823 

9. 4004.40040004 * 

10. 3333.33333333 

11. 46.00046482 

12. 8769.27642935 



1. 


42.56 


2. 


3.789 


3. 


892.6758 


4. 


987.23876 


5. 


29.00045 


6. 


1.800647 



167. What nncertainty often exists in reading mixed numbers? Hoir can 
this ambiguity be avoided? For what are dphers used in the notation of 
decimals ? 
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Note 1. Addition, subtraction, multiplication, and division of decimal 
fractions are performed precisely as the same operations in whole numbers, 
no further explanation being necessary, except to determine the place of the 
decimal point in the several results. 

Note 2. The proofs are the same as in whole numbers. 

Problem 1. 

169. To add decimal fractions: 

Rule. Place tenths under tenths, hundredths under hun- 
dredths, etc, ; then add as in whole numbers, and place the point 
in the sum directly under the points in the numbers added, 

Ex. 1. 2. 3. 

36.472 356.842 564.987426 
84.926 387.646 42.86539 
28.04^ 984.285 874.827641 



Sum, 149.445 ; 17 28.773 1482.680457 

Proof, 149.445 ' 1728.773 1482.680457 

4. ' 5. 

872143.872^54 3 48209.1 534268741 5 '''^ 

2410.402683 270.423 

791842.2163 3429.872513 42179 

841.360498 865123.71942 

724310.00 6843 319817.058 41628347 



6. Add 42.76, 934.247, 27.862. Ans. 1004.869. 

7. Add 3.546, 44.8693, 2.8769, and 734.68723. 

8. 872.34, 6789.3274, 22.987, and 346.42. 

9. Add 3582.47, 62.84693, .47249, and 7.458. 

10. Add five hundred and decimal six thousandths ; forty-five 
million ths ; eighty-four million and decimal twelve million ths ; 
seventy thousandths \ and decimal three hundred and fifty-four 
hundred-thousandths. Ans. 84000500.079597. 

11. What is the sum of one thousand two hundred twenty-six 



/ / 



168. How are addition, subtraction, mnltiplication, and dirision of dficimalB perfoimad f 
Proofii? 169* Bule for addition ? The point, where placed ? 
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and decimal one hundred and forty-four thousandths ; twenty- 
five and sixty-two hundredths ; and eight hundred forty-nine and 
sixty-three hundredths ? 

12. What is the sum of fifty hundred-thousandths ; eighteen 
hundred and decimal sixty-three ten-thousandths ; seventy-four 
and seventeen hundred-thousandths ? 

Problem 2. 

170. To subtract a less decimal from a greater : 

Rule. Place the less number under the greaiery tenths under 
tenths^ etc. ; then subtract as in whole numbers, and place the 
point in the remainder , directly under the points in the minuend 
and subtrahend, 

Ex. 1. . 2. 3. 

From 6.4279 47.42964 49.0684 

Take 2.8946 18.16293 21.874693 

Rem. 3.5333 29.26671 27.193707 

Proof, 6.4279 47.429 64 

Note. If, as in Ex. 3, there are more fignres in the subtrahend than in 
the minuend, the deficiency may be supplied by annexing ciphers, or sujh- 
posing them annexed, to the minuend (Art. 164). 

4. From 65.8487 take 24.3869. Aus. 41.4618. 

5. From 1684.469 take 368.8743352. 

6. From 9846.2764 take 5427.9824. 

7. From 2140.6872 take 1724.1943. 

8. From one thousand eight hundred seventy-six and deci- 
mal three hundred sixty-four thousandths, take eight hundred 
sixteen and decimal three hundred and three thousandths. 

Ans. 1060.061. 

9. From ten take six millionths. 

10. A man owned eighty-seven hundredths of a railroad and 
sold forty -eight hundredths of it ; what part of the road did he 
still own ? 



170. Rule for ffnbtraotion of decimals ? When the number of decimal places in the 
subtrahend exceeds the number of decimal places in the minuend ? 

12 
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Problem 3. 

171. To multiply one decimal by another : 

Rule. Multiply as in whole numbers, and point off as many 
figures for decimals in the product as there are decimal places in 
both factors, counted together, 

Ex. 1. Multiply .48 by .26. 

OPEEATIOM. PROOF. 

Multiplicand, .48 .2 6 

Multiplier, _^6 A^ 

288 208 

96 104 



Product, .12 48 = .12 48 

(a) If the number of figures in the product is less than the 
number of decimal places in the two factors, the deficiency must 
be supplied by prefixing ciphers to the product, as in Ex. 3. 

2. 3. 

Multiplicand, 26.29 83 .32 

Multiplier, 8^ .23 

1051932 96 

2103864 64 



Product, 220.90572 .0736 

Note 1. The reason of the rule for pointing the product will be obvious 
if we change the decimals to the form of common fractions and then per- 
form the multiplication ; 

Thus, .48X.2'6=T%Xf\ftr=T'iMftr = -1248, as in Ex. 1. 
Again, .32 X -23 = -^ X t\Ar =TiMiT = -0736, as in Ex. 3. 

Note 2. The reason of the rale for pointing the product may be ex- 
plained in another manner, as follows : 

The smaller the factors are, the smaller is the product. Now, by trial, we 
know that 
82X2 3= 736; .-., dividing one factor by 10 (Art. 161 ), we have 
3 2 X 2.3 = 7 3 .6 = J^ of the previous product ; dividing again by 10, 
3 2 X .2 3 = 7.3 6 = ^ of the 2d product ; dividing the other factor by 10, 
3.2 X .2 3 = .736 = ^^ of the 3d product ; dividing again by 10, 
.3 2 X.2 3 = .0 7 3 6 = ^^ of the 4th product ; dividing again by 10, 
3 2 X -2 3 =.0 7 3 6 = ^ of the 5th product ; and so on to any extent. 
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4. 5. 

Multiplicaud, 423.6 .3259 

MultipUer, .54 .000025 

16944 16295 

21180^ 6518 

Product, 2 28.7 44 .0000081475 

6. Multiply .5642 by .37. Ans. .208754. 

7. Multiply 34.87 by 4.5. Ans. 156.915. 

8. Multiply 2769 by .84. Ans. 2325.96. 

9. Multiply .2436 by .034. Ans. .0082824. 

10. Multiply .0068 by .003. Ans. .0000204. 

11. Multiply 36.874 by .5421. 

12. Multiply .14687 by .00054. 

13. Multiply .17288 by .14403. 

14. Multiply^JlQaea by .24683. 

rSTMultiply 8.Z56 by 10. Ans. 87.56 (See Art. 161). 

16. Multiply 356.4 1^ 100. Ans. 35640. 

17. Multiply 9.8765 by 1000. y .- / 

18. Multiply 348.69 by 100000. y ' ^ ^^ '^ . -" 

19. Multiply 236.487 by 100000. ^ ' , ' ' * ' ^ 

20. ]VIuLtiply_374.28 by 100000. " \ 

21. Multiply 4.68 by 20." " ^ -' ^' Ans. 93.6. 
In Ex. 21 multiply by the factors of 20, viz. 10 and 2 ; i. e. 

move the point one place to the right, and then multiply by 2. 

22. Multiply 36.42 by 60. Ans. 2185.2. 

23. Multiply 472.8 by 800. Ans. 378240. 

24. Multiply 36.74 by 300. 

25. Multiply 54.26 by 406000. 

26. Multiply three hundred and fifty-six thousandths by one 
hundred and forty-five ten-thousandths. Ans. .005162. 

27. Multiply thirty-four million ths by twenty-six ten-millionths. 

28. Multiply eight hundred and forty-two thousandths by five 
hundred thousand. 



171. Rule for multiplication of dsdmals? Suppose there are not figurei 
tnough in the produet? Reaeon of the rale for pointing the product? Second 
ocpIanatloB? 
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Problem 4. 

178. To divide one decimal fraction by another: 

EuLE. Divide as in whole numbers, and point off as many 
figures for decimals in the quotient as the number of decimal 
places in the dividend exceeds tftose in the divisor. 

Ex. 1. Divide .625 by .25. 

OPERATION. PBOOF. 

.2 5).6 25(2.5 .2 5 Divisor. 
50 2^5 Quotient. 

T25" "lT5 

125 50 



.6 2 5 Dividend 

2. Divide 1.2575125 by 2.5. Ans. .503005. 

3. Divide 8.43648108 by .06. Ans. 140.608018. 

(a) If the number of figures m the quotient is less than the 
excess of decimal places in the dividend over those of the divi- 
sor, supply the deficiency by prefixing ciphers to the quotient, 

4. Divide .000744 by .62. Ans. .0012. 

• Note 1. The dividend is a product, the divisor and quotient being the 
factors (Art. 77) ; hence the rule for pointing the quotient. 

Note 2. The rule for determining the place of the point in the quotient 
may also be explained by changing the decimals to the form of common 
fractions and performing the division ; thus, 

.625 -- .25 = vyv^ -^ tV\r = ?* = 2.5. 

Note 3. By attending to the relative size of divisor and diWdend (Art 
83), we have another mode of fixing the place of the decimal point in the 
quotient; thus, 

625-^25= 25; .*., by dividing the dividend by 10 (Art. 161), we have 
6 2.5 -i- 2 5 =: 2.5 = JL. of the preceding quotient ; dividing again by 10, 
6.2 5 -J- 2 5 = .2 5 = ^ of the 2d quotient ; dividing again by 10, 
.625-^25 =.0 2 5 = ^ of the 3d quotient. Now dividing the divisor by 10, 
.6 2 5 -7- 2.5 = .2 5 = 10 times the 4th quotient ; dividing again by 10, 
.6 2 5 -^.2 5 = 2.5 = 10 times the 5th quotient ;^ and so on to any extent. 

173. Rule for dividing decimals? What Ib said of ciphers in the quotient ? SMton 
of the rule for pointing the quotient ? Second explanation ? Third ? 
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5. Divide 38.7425 by .25. Ans. 154.97. 

6. Divide .09936 by .276. Ana. .36. 

7. Pivide .000975 by .15. 

8. Divide 17.472 by .48. 

9. Divide 234.7744 by 62.44. 

10. Divide 58.794 by 12.3. 

(b) If there are more decimal places in the divisor than in 
the dividend, the number may be made equal by annexing one 
or more ciphers to the dividend. The quotient will then be a 
whole number ; thus, 4.5 -5- .18 = 4.50 -f- .18 = 25. 

11. Divide 3647 by .125. Ans. 29176. 

12. Divide 90321.6 by 3.642. Ans. 24800. 

13. Divide 72 by .064. 

(c) If there is a remainder after all the figures of the divi- 
dend have been used, the division may be continued by annex- 
ing ciphers to the dividend. Each cipher annexed becomes a 
decimal place in the dividend. 

In some examples this operation may be continued until there 
is no remainder, but in others there will necessarily be a remain- 
der, however far the operation may be continued. This latter 
class of examples gives rise to circulating decimals ; thus, .7 -f- 
.9 = .7777, etc. Again, .8 ~ .11 = .727272, etc. In the first 
of these examples, the figu^je 7 will be repeated perpetually, and 
in the second example, the figures 7 and 2 will be repeated in 
like manner. Whenever the remainder consists of the same 
figure or figures as any preceding dividend, the quotient figures 
will begin to repeat. 

It may be remafk^, however, that, if the divisor contains no 
prime factors but 2's and5's, the division can always be continued 
until there shall be no remainder ; but if there is any other 
prime factor in the divisor, the division can never he completed 
unless the same other factor is in the original dividend ; for a 



173« What shall be done when there are more decimal places in the dirisor 
than in the dividend? What is done when there is a remainder ? The cipher annexed 
Is what? When can the diyision be completed? When can it not be comnieted? 
Why? 

12* 
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dividend is not divisible by a divisor unless it contains aU the 
factors of the divisor ; whereas annexing ciphers to the dividend 
introduces no prime factor into it except 2's and 5*8. 

14. Divide .13 by 8. 

15. Divide 7.2 by .16. 

16. Divide 8.7 by .25. 

17. Divide 3.6 by 7.5. 

Note 4. When a decimal is not complete, we sometimes place the sign 
-f- after it, signifying that there is a remainder. 

18. Divide .34 by .24. Ans. 1.41 66+. 

19. Divide .73 by 1.5. 

20. Divide 4.63 by 2.9. 

21. Divide 36.5 by 10. Ans. 3.65 (See Art. 161). 

22. Divide 4.69 by 100. ^ Ans. .0469. 

23. Divide 846.9 by 100. 

24. Divide 5.647 by 1000. 

25. Divide 843.57 by 300. Ans. 2.8119. 

In Ex. 25, divide by the factors of 300, viz. 100 and 3 ; i. e, 
move the point two places to the left and then divide by 3. 

26. Divide 3.6412 by 400. Ans. .009103. 

27. Divide 56.427 by 8000. 

28. Divide 36.49 by 600. 

29. Divide three thousand eight hundred and fifty-three hun- 
dred-thousandths by thirty-two millionths. Ans. 1204.0625. 

30. Divide eighty-four and eighty-four hundredths by forty- 
eight thousandths. 

Problem 5. 

173i To reduce a common fraction to a decimal. 

Ex. 1. Reduce f to a decimal fraction. 

I X 100 = aja = 75 ; and 75 -f- 100 = .75, Ans. 

If a number be multiplied by any number, and the product be 
divided by the multiplier, the quotient will be the multiplicand 

172. For what is the sign -f- sometimes used? 
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(Art. 84, c). Now, in the above example, | is multiplied by 100 
by annexing two ciphers to the numerator ; the fraction 2.£ii is 
then reduced to the whole number 75, and, finally, 75 is divided 
by 100 by placing the decimal point before the 75 ; /. J = .75. 
Hence, 

Rule. Annex one or more ciphers to the numerator and di- 
vide the result hy the denominator^ continuing the operation until 
there is no remaind^r^ or as far as is desirable. Point off as 
many decimal places in the qtwtient as there are ciphers annexed 
to the numerator, 

2. Reduce J to a decimal fraction. 

I X 1000 = a^fl^ff = 375 ; and 375 -^ 1000 = .375, Ans. 

3. Reduce -/^ to a decimal. Ans. .4375. 

4. Reduce JJ to a decimal. Ans. 1.140625. 

5. Reduce ^^ to a decimal. 

6. Reduce ^^ to a decimal. Ans. .58334-. 

7. Reduce ^ to a decimal. Ans. .3333-(-. 

8. Reduce ^ to a decimal. Ans. .42857 1-|-» 

9. Reduce i, f , f , |J, ^^, ^, and JJ to decimals. 

174i JEfvery decimcd fraction is a commmi fraction^ and, if 
its denominator be written, it will appear as such. It may then 
be reduced to lower terttis, or modified like any other common 
fraction. This proves the rule in Art. 173. 

10. Reduce .48 to the form of a common fraction and then to 
Its lowest terms. .48 = -^^ = i§, Ans. 

11. Reduce .125 to its lowest term'. • 

A2b = ^%=^ = ^^=\, Ans. 

12. Reduce .17 to the form of a common fraction. 

13. Reduce .275, .325, .00025, and .00625. 

14. Reduce 2.8. 2.8=ff= y, Ans. 

15. Reduce 1.5, 3.75, 8.25, 9.125, and 2.0125. 

173. Rule for reducing a common fraction to a decimal ? Explanation ? 174. Is 
a decimal also a common firaction ? How is this made evident? How may the rale in 
Art. 173 be proved correct. 



t V 
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Problem 6. 

175. To reduce whole numbers of lower denominations 
to the decimal of a higher denomination. 

Ex. 1. Reduce 2 pk. 3 qt. to the decimal of a bushel. 

Ist. 3 qt.=| pk. = .375 pk. ; .-. 2 pk. and 3 qt.=2.375 pk. 
2d. 2.375 pk.=2^VJ^- bush. =.59375 bush., Ans. 

The principle is the same as in Art. 173. Hence, 

Rule. Having annexed one or more ciphers to the lowest de- 
nomination, divide by the number it takes of that denomination to 
make one of the next higher, and annex the qttoiient as a decimal 
to that next higher ; then divide the result hy the number it takes 
of THIS denomination to make one of the next higher, and so 
continue till it is brought to the denomination required, 

2. Reduce 9 s. 6 d. 3 qr. -to the decimal of a pound. 



4 
12 
20 



OPX&ATIOir. 

3.0 Oqr. 



6.7 5 d. 3 qr. = .75 d. ; 6.75 d. = .5625 s. ; 



9.5 62500 8. 9.5625 8. = .4781 25 £, Ans. 



.478125 £, Ans. 



Note. In dividing by 20 to reduce the decimal of a pound, and in all 
similar examples, we may point oif the in the divisor, and then divide by 
2, but in such a case the point in the dividend must he moved one place toward 
the left, for by so doing both divisor and dividend are divided by 10, and 
.'. the quotient is unchanged (Art. 84, b). 

3. Reduce 2 ft. 9 in. 1 b. c. to the decimal of a yard. 



3 

12 

3 



OPERATION. 

1 .0 b. c. In this example 

973 3"3'3l 3 -MnT *^®5®, ^'" ^ * ^^" 

' mamder, however far 



2.7 7 7 7 7 7 -|- ft' the operation is car- 

.925925 + yd., Ans. ried. 

4. Reduce 3 cwt. 2 qr. 20 lb. 8 oz. to the decimal of a ton. 



175. Rule for reducing the lower deDomin&tions of a compound number to the 
decimal of a higher denomination ? Principle ? Mode Of dividing when the divisor it 90> 
40, ete. When the divisor is a mixed number ? 
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5. Reduce 3 oz. 12 dwt. 18 gr. to the decimal of a pound, Troy 
Weight. Adb. .303125. 

6. Reduce 6 s 4s 1^ lOgr. to the decimal of a pound. 

7. Reduce 5 yd. 2 ft. 6 in. to the decimal of a rod, Long 
Measure. 

oMaA'Jw- Since one of the di- 

1 2 P'^"^» visors, in this example, 

3 2.5000 ft. is 5^, both divisor and 

5i 5.8333 + yd. dividend are reduced to 

o 2 halves. The feet and 

11 lL6 6 66-}-halfyd. ^alf yard; .-. the sum 

1.0 6 6 4* rods, Aus. of the given numbers is 

more than a rod. 

8. Reduce 3 s. 15° 30'' to the decimal of a circumference. 

Ans. .291689+. 

9. Reduce 2d. 6h. 18 m. 24 sec. to the decimal of a week. 

10. Reduce 2 qt. 1 pt. 1 gi. to the decimal of a gallon. 

11. Reduce 3 fur. 8 ch. 2 rd. 10 li. to the decimal of a mile. 

12. Reduce 8 cu. ft. 144 cu. in. to the decimal of a cubic yard. 

13. Reduce 3 r. 2 rd. 20 yd. to the decimal of an acre. 

14. Reduce 5 fur. 30 i^d. 5 yd. 1 ft. 9 in. 2 b. c. to the decimal 
of a mile. 

Problem 7. 

176, To reduce a decimal of a higher denomination to 
whole numbers of lower denominations. 

Ex. 1. Reduce .4281 25£ to shillings, pence, and farthings. 

OPERATION. 

£.4 28125 This article is the reverse of Art. 

20 175 ; .'. first multiply by 20, because 

"8.5 62500 s. there will be 20 times as many shil- 

2 2 ' lings as pounds. For a like reason, 

kTwTj midtiply the fractional part of a shU- 

6.7 5 00 d. Ijjjg jjy 12, to reduce it to pence, etc. 

^ After having fixed the decimal point 

3.00 qr. in the several products, the ciphers at 

the RIGHT of the significant figures 

Ans. 8 s. 6 d. 3 qr. are disregarded. 
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Rule. Multiply the given decimal hy the number it takes of 
the next lower denomination to make one of this higher, and place 
the decimal point a>s in multiplication of decimals ; multiply the 
DECIMAL PART of this product by the number it takes of the 
NEXT lower denomination to make one of this, and so proceed as 
far as necessary. The several numbers at the left of the points 
will be the answer. 

2. Reduce .984375 of a bushel to pecks, quarts, and pints. 

Ans. 3 pk. 7 qt. 1 pt 

3. Reduce .40625 of a gallon to quarts, pints, and gills. 

4. Reduce .902288 of a lunar month to weeks, days, hours, 
minutes, and seconds. Ans. 3 wk. 4 d. 6 h. 20 m. 15.1296 sec. 

5. Reduce .90625 of a yard to quarters, nails, etc 

6. What is the value of .375° ? Ans. 22' 30". 
•^7. What is the value of .375 of a ton ? 

8. What is the value of .4658 of a pound, Troy Weight ? 

9. Reduce .3587 of a mile to furlongs, rods, yards, etc. 
10. Reduce .5621b. to 5, 5, etc. 

Miscellaneous Examples in Decimal Fractions. 

1. What is the cost of 6.25 lb. of beef, at 12 cents per pound? 

Ans. 75 c. 

2. Bought 4.5 tons of hay, at $12.50 per ton ; what was the 
cost of the whole ? Ans. $56.25. 

3. What is the value of 8 acres of land, at $62.50 per acre ? ' . 

4. Paid $500 for 8 acres of land ; what was the price per 
acre ? ; 

5. Paid $500 for a piece of land at $62.50 per acre ; how 
many acres were bought ? ^* * - 

6. Bought land at $62.50 per acre, and sold it again at $75 
per acre, thereby making .$100; how many acres were bought ?<; , 

/ 7. Bought 8 acres of land at $62.50 per acre, and sold the lot 
7oT $600 ; was there a gain or a loss ? How much total ? How 
much per acre?/ 



4 



1 76. Rule for reducing a decimal of a higher denomination to whole numbora of lower 
denominations ? Expluiation ? 



\ 
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8. What cost 43 a. 3 r. 20 rd. of land, at $40 per acre^ / %/, ^-^ t 

9. What cost 3 1. 15 cwt. 2 qr. 1 2^ lb. of coal, at $6 p^Worf? •^ ' ^ 

10. What cost 12.25 cords of wood, at $6 per cord ? 

11. What cost 7f cords of wood, at $6.25 per cord? 

12. What will it cost to build 24 m. 3 fur. 20 rd of railroad, 
at $5775 per mile ? Ans. $141126.562. 

13. A rectangular field is 40.5 rods long, and 30.5 rods wide ; 
what will it cost to build a wall around it, at $1 per rod ? ' 

14. What cost 3 yd. 3 qr. 2 na. of cloth, at 16c. per yard? 

15. How much land in a rectangular field that is 40.5 rods 
long and 25.75 rods wide? Ans. 6 a. 2 r. "2.875 rd. 

16. What would 16 bales of cotton cost, each bale weighing 
4.5 cwt., at $10.50 per cwt. ? v ^ JL i 

17. What cost .825 of a tori of coal, at $7 per ton 1/)^ /^'^' 

18. What cost .825 cwt. of coal, at $7 per ton ? 

19. What is the value of .25 of a ton of hay, at 2 £ 5 s. 6 d. 
1 qr. per ton ? Ans. 11 s. 4 d. 2.25 qr. 

20. What is the value of .75 cwt. of hay, at 2 £ 5 s. 6 d. 
1 qr. per ton ? 

21. Paid 3 £ 9 s. 6 d. 1 qr. per acre, for 5 a. 2 r. 15 rd. of 
land ; what was the entire cost ? / ' ^^ ^ ^' 

;V 22. If 3 65 J days make a year, how many days, hours, etc., 
are there in .785 of a year ? 
'^fu 23. What is the cost of 3 pieces of cloth, the first containing 
15 yards, at $2.25 a yard; the second, 12.5 yards, at $3.50 a 
yard ; and the third, 8.8 yards, at $3.25 a yard? 

24. A three-sided plat of ground is inclosed by a railroad on 
one side, and highways on the other two sides ; the side next the 
railroad is 4.1 rods long, and the other two sides are respectively 
4 rods and .9 of a rod in length ; what is the cost of fencing this 
plat, the fence costing $3.75 a rod ? Ans. $33.75. 

25. If a boat sails 8.75 miles an hour, how far will it sail in 
8.4 hours ? 

26. How many bins, each holding 37.5 bushels, will be filled 
with 1687.5 bushels of grain ? 

27. How many coats, each requiring 2.75 yards of cloth, may 
be made frotn 35.75 yards? Ans. 13. 
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28. In how many days will a man earn $20,125, if he earn 
$1.75 a day? //^^ 

29. How many square feet in a board which is 18.25 feet 
long and 2.8 feet wide ? ^ /// / 

O 30. Bought a load of straw Oiat weighed 1 1. 2 cwt. 3^r. 

12^ lb., at $8 a ton ; what shall I pay for the load ? Ans. $9.15. 
y^ 31. Paid $7,175 for 35 gal. 3 qt. 1 pt of vinegar ; what was 

the price per gallon ? ^ d 

32. If a pole 12.5 feet long casts a shadow 3.125 feet at 12 
o'clock, what is the hight of a steeple that casts a shadow 33.28125 
feet at the same time ? Ans. 183.125 ft. 

33. What is the cost of carpeting a room that is 1 6.5 feet long, 
and 15 feet wide, the carpet costing $1.25 per square yard?^^/^ J^ 



■\ 



UNITED STATES MONEY. 

177. United States Money, sometimes called Federal 
Money ^ is the currency of the United States. 









TABLE. 








10 Mills (m.) 


make 


1 Cent, 




marked 


c 


10 Cents 




« 


1 Dime, 




a 


d. 


10 Dimes 




u 


1 Dollar, 


1 


a 


$ 


10 Dollars 




u 


1 Eagle, 




u 


6. 








Cents. 


Mills. 








Dimes. 


1 


— 10 




Dollars. 




1 — 


10 


— 100 




Eagle. 


1 




10 — 


100 


— 1000 




1 — 


10 




100 — 


1000 


— 10000 





Note. The terms eagle and dime are seldom used in computation: 
eagles and dollars being read collectively and called dollars, and dimes and 
cents being called cents ; thus 3 eagles and 5 dollars are called $35, and 4 
dimes and 3 cents ai*e called 43 cents. 



177. What is Uaited States Money? Bepsat the Table. Are the terms eagle and 
dime much used ? 



\ 
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178. The currency of the United States being based upon 
the Decimal Notation^ most of the necessary rule's for operations 
in this currency, and also many examples, have already been 
given; but some additional statements are deemed desirable. 

179. A coin is a piece of gold, silver, or other metal, stamped 
by authority of the Greneral Grovernment, to be used as money. 

180. The coins authorized by our Government, and stamped 
at the U. S. Mint, are the following : 



Gold. 




Silver. 




Double-Eagle, 


$20.00 


Trade-Dollar, 


$1.00 


Eagle, 


10.00 


Half-DoUar, 


.50 


Half-Eagle, 


5.00 


Quarter-Dollar, 


.25 


Quarter-Eagle, 


2.50 


Dime, 


.10 


Three-Dollar Piece, 


3.00 




. 


One-Dollar, 


1.00 







( Five-Cent Piece (Copper and Nickel), .05 
MiNOB Coins. < Three-Cent Piece (Copper and Nickel), .03 

( One-Cent Piece (Copper, Tin and Zinc), .01 

181t Gold and silver, for coinage, are hardened by being 
mixed with harder and cheaper metals. These cheaper metals, 
when combined with the gold and silver, are called alloys, 

183. Carat is a term used in indicating the purity or Jine^ 
ness of gold. If a piece of metal is pure gold it is said to be 
24 carats fine ; if f f of it are gold, and the remaining ^ is alloy, 
it is 23 carats fine ; etc., etc. 

183t The standard purity of gold and silver coin at the 
U. S. Mint, is ^ of pure metal and ^ alloy. The alloy in sil- 
ver coin is pure copper. The alloy in gold coin is copper and 
silver, the silver not to exceed the copper. 

(a) The 5-cent and 3-cent pieces have 75 parts copper and 25 parts 
nickel, and the 1-cent piece 95 parts copper and 5 parts tin and zinc. 

178. On what is the currcney of the U. S. based? 179. What is a coin? 180. 
What gold coins are anthorised by our Qovernment? What silver coins? What 
minor coins? 181 • What is alloy? For what used? 182* For what is the term 
carat used? Pure gold is how many carats fine? 183. What is the standard purity 
of gold and silver coin? What is the alloy for silyer? What for gold? What is the 
composition of the minor coins? 

13 



146 UNITED STATES MONEY. 

Note 1. The mill is not coined. 

Note 2. Other pieces- of money, as the 50-dollar gold piece, the half 
and quarter-dollar gold pieces, are used somewhat, but are not legal coin. 

Note 3. In addition to the coins or specie currency provided by Gov- 
ernment a paper currency is authorized. 

Note 4. Paper currency consists of Treasury Notes and Fractional 
Currency issued by Government, and Notes issued by the National Banks. 

184, The weight of the eagle is 258 grains, Troy. The 
trade-dollar weighs 420 grains, but the smaller coins are not 
so heavy in proportion to their value ; thus, the half-dollar 
weighs only 12J^ grams (192 grains) ; the quarter-dollar and 
the dime respectively one-half and one-fifth of the weight of the 
half-dollar. The new cent weighs 48 grains. 

Note. These standards of weight and purity are regulated by Con- 
gress, and may be changed at any time. 

185i In this currency, the dollar is the unit, cents and mills 
being decimals of a dollar ; thus, $3.62 represents three dollars 
and sixty-two cents ; $4,085 represents four dollars, eight cents 
and five mills, etc. 

Note. Figures at the right of the third decimal place, represent parts of 
mills; thus, $5.3627 = 5 dollars, 36 cents, 2 mills, and -f^ of a mill. 

REDUCTION. 

186. The reduction of U. S. Currency is very simple. 
Dollars are reduced to cents by annexing two ciphers (Art. 62), 
and to mills by annexing three ciphers; thus, $4= 400 cents = 

4000 miUs. 

Dollars and cents are reduced to cents by removing the deci- 
mal point; thus, $3.56:= 356 cents. Dollars, cents, and mills 



183. Is the mill coined? What of other pieces of money? What of paper 
currency and of what does it consist? 184. What is the weight of the eagle? 
Of the trade-dollar? Half-dollar? By whom is the standard of weight and purity 
fixed? 185. What is the unit in* this currency? What are cents and mUte? 
What are figures at the right of the third decimal place? 186. How are dollar* 
reduced to cents? How to mills? How are dollars aniEl cents redaoed to cents? How 
dollars, cents, and mills to mills ^ 
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are reduced to mills in the same way ; thus, $5,468 = 5468 
mills. 

Ex. 1. Reduce $47 to cents. Ans. 4700 cents. 

2. Reduce $34.56 to cents. Ans. 3456 cents. 

3. Reduce $3,456 to mills. Ans. 3456 mills. 

4. Reduce $483 to cents. To mills. 

5. Reduce $6.84 to cents. To mills. 

6. Reduce $1,876 to mills. 

187. Cents are rediiced to dollars hy pointing off two deci- 
mal places (Art 81). Mills are reduced to dollars by pointing 
off three decimal places; thus, 3768 cents = $37.68 ; 3768 
mills = $3,768. 

7. Reduce 564 cents to dollars. Ans. $5.64. 

8. Reduce 3692 mills to dollars. Ans. $3,692. 

9. Reduce 87694 cents to dollars. 
10. Reduce 76843 mills to dollars. 

|88t Addition^ Subtraction^ Multiplication^ and Division oj 
U. S. currency, are performed precisely as the corresponding 
operations in Decimal Fractions, 

ADDITION. 

Ex. 1. 2. 3 

$75,564 $876,542 $56487.33 

24.876 397.428 4296.87 

96.445 679.324 44.98 



Sum, $19 6,885 

4. Paid $87.50 for a horse, $145.25 for a pair of oxen, 
$14.25 for a wagon, and $45.75 for a cart ; what did I pay for 
all ? Ans. $292.75. 

5. Bought a hat for $4.50, a coat for $18.75, a vest for $5.25, 
and a pair of boots for $5 ; what did I pay for all ? 



187. How are cents reduced to dollars? How mills to dollars? 188. How 
an Addition, Sabtraction, MaltiplicatioD, and Di?ision of U. S. Monqr per- 

fcODttdt 
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SUBTRACTION. 

Ex. 1. 2. 8. 

From $487,964 $63.87 $86,485 
Take $268.788 $47.48 $44,368 

Ana. $219,176 

4. A man who owed $699.60, paid $164.60; how much did 
he still owe ? Ans. $535. 

5. Bought a farm for $3684.75, and stock and tools for the 
£uin for $1476.25 ; how much more did I pay for the farm than 
for the stock and tools ? 

MULTIPLICATION. 

Ex. 1. 
Multiply $348,765 
By 254 

1395060 
1743825 
697530 



Ex.2. 

$8684.375 
2 437 


8. 
$4386.942 
369 



Ans. $88586.310 

4. If 12 gentlemen have $7497.84 apiece, what sum have 
they all ? Ans. $89974.08. 

5. If 45 persons deposit $346.25 each in a saving bank, how 
many dollars are deposited ? 

DIVISION. 

Ex. 1. If $225 are divided equally between 27 men, what sum 
will each receive ? 

OPERATION. 

27)$225($8.334, Ana. Dividing 225 by 27, gives 

216 8 for quotient and 9 for re- 

90 mainder. Annexing ciphers 

Ql and continuing the division, 

— -^ as in Decimal Fractions 

^^ (Art. 172, c), we obtain 

li $8.33i for the shai-e of each 

9 man. 
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2. Divide $69345.36 equally between 18 men. 

Ans. $3852.52. 

3. Divide $4832.40 into 24 equal parts. 

Practical Examples. 

18§. To find the cost of a number of things when the 
price of one thing is given. 

1. If apples are worth $2.50 per barrel, what are 3 barrels 
worth ? 

Three barrels are worth 3 times as much as one barrel, .*. 3 
barrels are worth $2.50 X 3= $7.50, Ans. Hence, 

Rule. Multiply the price of one by the number, 

2. What is the cost of 9 barrels of flour, at $7.75 per barrel ? 

Ans. $69.75. 

3. Bought 25 sheep, at $6.25 each ; what was the cost of the 
flock? 

4. Bought 18 yards of broadcloth, at $3,875 per yard ; what 
was the cost of the piece ? 

5. What is the value of 75 acres of land, at $37.50 per acre ? 

190. To find the price of an article when the cost of a 
given number of articles is known. 

6. When eight cords i)f wood are worth $44, what is the value 
of 1 cord ? 

If 8 cords are worth $44, one cord is worth J of $44 ; and 
$44 -i- 8 = $5.50, Ans. Hence, 

Rule. Divide the cost by the number. 

J, If 24 yards of broadcloth cost $93, what is the price per 
yard ? Ans. $3.87^. 

8. Bought 37 pounds of butter for $8.51, what was the price ? 

Ans. 23c. 



180* Eb>w is tb« cost of a namber of things found wlien the piioe of ona is known 7 
190* Bovrtheprioeofonewlien the cost of a number is known? 

13* 
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Note. Price is, appropriately, the sum asked for one article ; thus, when 
any one asks a flour dealer the price of flour, he is understood to ask what 
he must p&y/or a single barrel, not Jify barrels, nor half a barrel. y nor any 
qaantity except one barrel. Hence we distinguish between price and cost, or 
price and value. 

9. Bought 356 bbls. of flour for $3026; what was the price? 

10. Bought a farm containing 125 acres for $6843.75 ; what 
was the price per aere ? 

191, To find the quantity when the cost of the quan- 
tity and the price of one are given. 

11. At $6 per ton, how many tons of coal can I buy for $24 ? 

I can buy as many tons as $6 is contained times in $24, and 
$24-5- $6=4, .'. I can buy 4 tons. Hence, 

Rule. Divide the cost hy the price of one. 

1 2. At $3 per yard, how many yards of cloth can be bought 
for $546 ? Ans. 182. 

13. At $22.50 per acre, how many acres of land can be bought 
for $1822.50? 

14. At 56 cents a pound, how many pounds of tea may be 
bought for $25.20 ? 

15. A drover bought oxen at $62.50 each ; how many oxen 
did he buy for $1562.50 ? 

19!3. To find the cost of articles sold by the 100 or by 
the 1000. 

16. At $4.50 per 100 feet, what will 342 feet of timber cost? 

OPERATION. 

$4.50 Had the price been $4.50 per 

3.4 2 foot, the cost would have been $4.50 

X 342= $1539 ; but since the price 
is $4.50 per hundred feet, the true 
multiplier is one hundredth part of 
342, viz. 3.42, and the true cost is 
$15.3900, Ans. $4.50 X 3.42= $15.39. 

190* Meaning of price? Difference between price and cost, or price and valoe? 
191* Rule for finding ih» number of things when the cost and price are known ? 193* 
Explain £z. 16. 



900 
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1350 
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Had the price been $4.50 per thousand feet, the true multi- 
plier would have been .342, and the cost would have been $4.50 
X .342 = $1,539. Hence, 

Rule. First reduce the quantity to hundreds and decimah 
of a hundred, or to thousands and decimals of a thousand, as 
the example may require ; then multiply the price by the quantity, 
and point the product cts in multiplication of decimah (Art. 
171)- 

Note 1. C is used to indicate hundreds, and M to indicate thousands, 

17. What cost 1200 feet of boards, at $2.10 per C ? 

Ans. $25.20. 

18. What cost 12514 feet of timber, at $13.50 per M ? 

Ans. $168,939. 

Note 2. In business transactions the answer to Ex. 18 woald be called 
$168.94. In the remaining examples in U. S. Money, the mills in the 
answers will be omitted if less than 5, and one will be added to the cents if 
the mills are 5 or more. 

19. What cost 20000 shaved pine shingles, at $6 per M? 

20. What cost 13725 bricks, at $6.50 per M ? 

^ ^ Ans. $89.21. 

(a) To find the cost of articles sold by the ton. 

21. What cost 2440 lb. of hay, at $18.50 per ton ? 

First divide by 2000 (i. e. pomt off 
three decimal places and divide by 2), 
to reduce the weight to tons and deci- 
mals of a ton ; then multiply by the 
price. 

In multiplying, the 50 cents may be 
used decimally^ or the common fraction, 
$ 2 2.5 7, Ans. J, may be used, as in the operation. 

22. What cost 5848 lb. of coal at $6.25 per ton? 

Ans. $18.28. 



OPERATION. 

2)2.440 


1.22 
18J 


61 
976 
122 



192. Rule for finding the cost of articles sold by the 100 or 1000. For what 
is C used? M? What is Note 2? Mode of finding the cost of articles sold by the 
ton? 
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193. To find the cost or value of any number of articles 
when the price is an aliquot part of a dollar. 

TABLE OF ALIQUOT PARTS OF A DOLLAR. 

So cents = J of a dollar, 20 cents = J^ of a dollar, 

83 J cents = J of a dollar, 16| cents = J of a dollar, 

25 cents = J of a dollar, 12J^ cents = ^ of a dollar, 

23. What cost 64 yards of cloth, at 87 J^ cents per yard ?4r 

OPERATIOir. 

$64 = co8tof 64yd. at 



3 2 == cost of 64 yd. at 50c., or J of 

16 = cost of 64 yd. at 2 5 c, or J of 50 c. 

8 = cost of 64 yd. at 1 2 J c, or ^ of 25 c. 



Ans. $5 6 = cost of 64yd. at 87 Jc 

The cost at $1 is evidently as many dollars as there are yards; 
the cost at 50 c. is half as much as at $1 ; the cost at 25 c, half 
as much as at 50 c. ; and the cost at 12^ c, half as much as at 
25 c Then the cost at 50 c, at 25 c., and at 12^ c^ added, gives 
the cost at 87 J^ c. 

This process is usually called Practicey for "vjjtdch we have the 
following 

Rule. Take such ctliquot parts (Art. 119, Note) of the nwn^ 
her of articles as the price is of $1. 

24. What cost 48 barrels of apples, at $3.37^ per barrel ? 

OPERATION. 

$48 = cost at 
3 



$144r=cost at $3. 

12 = cost at .2 5 c, or ^ of $1. 
6 = cost at .12^ c, or J of 25 c. 

Ans. $162 = cost at $3^^. 

25. What cost 24 barrels of flour at $6.33 J per barrel ? 

Ans. $152. 

193. Bale for finding the cost when the price b an aliquot part of a dollar ? What If 
this proeest called ? Name the mott oonrenient aliquot parte of a dollar. 
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26, What cost 48 lb. of raisins, at 12 Jc. per pound ? 

27. What cost 54 yd. of calico, at 1 6|c. per yard ? 

28, What cost 75 bush, of apples, at 33^ per bushel ? 

29. What cost 40 pairs of gloves, at 50c. per pair ? 
30- What cost 36 sheep, at $5.66§ each ? 

194« To find the cost when the number of articles is 
expressed by a compound or by a mixed number. 

31. What cost & a. 3 r. 20 rd. of land, at $40 per acre ? 

OPERATION. 

$40, price per acre. 
9 

$360 = cost of 9 a. 

20 = cost of 2 r., or J a. 
10 = cost of 1 r., or J of 2 r 
5 = cost of 20 rd., or J r. 

$395 = cost of 9 a. 3 r. 20 rd., Ans. 

32. What cost 8f shares of railroad stock, at $108.50 pet 
share? 

OPEBATIOX. 

$ 1 8.5 0, price per share. 

H 

$8 68.00 = cost of 8 shares, 
5 4.2 5 = cost of ^ share, 
2 7.1 3 = cost of J share, 

$949.38 =costof 8| shares, Ans. 

This process is also called Practice, and may be stated thus : 

Multiply the price by the entire number of articles, and to this 
product add such aliquot parts of the price as the fractional part 
iff the number is of a unit, 

33. What cost 3 t. 16 cwt. 1 qr. 20 lb. of hay, at $16 per ton? 

Ans. $61.16. 

34. What cost 6 c. 5 c. ft. 8 cu. ft. of wood, at $6 per cord ? 

35. What cost 24f acres of land, at $48.72 per acre ? 

194. Rule for flndhig tl» obtt wtan tb* nm&bir of lartiofos te^tttp w wed by a eoni- 
poand or by a mixed number ? 
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195t To exchange goods. 

36. How many pounds of butter, at 20c. per pound, shall be 
given in exchange for 4 yards of cloth, at $2.37 J per yard ? 

Solution. One yard costs $2.37^, .•. 4 yards cost 4 times $2.37| = 
$9.50. Now since the price of the hatter, 20c., is ^ of a dollar, it will re 
quire five times as many pounds of hutter as there are dollars in the cost of 
the cloth, and 5 times 9.5 = 47.5, or 47|, number of pounds of butter re- 
quired, Ans. 

Dividing $9.50 by 20c. will give 47.5, or 47^, the same result as before. 

This exchanging of goods is usually called Barter. The 
examples are solved by Analysis. 

37. How many pounds of sugar, at 12^. per pound, may be 
bought for 3 bushels of corn, at 87 Jc per bushel ? Ans. 21. 

38. How many cords of wood, at $5.50 per cord, shall be 
given in exchange for a barrel of flour, at $7.50, and 5 yards of 
cloth, at $2.35 per yard ? 

BILLS. 

1%, A Bill of Goods is a written statement of articles 
sold, giving the price of each article and the cost of the whole. 

A bill is receipted by the creditor or some person authorized 
by him acknowledging the payment in writing. 

Find the cost of the several articles, and the amount or foot- 
ing of each of the following bills. 

(1.) Boston, January 1, 1872. 
Mr. Abel Snow, 

Bought of John Adams, 
2blb. K 0. Sugar^ at 9 c. 

40 Ih. Maple Sugar ^ " 1 8 f c. 

6ZA. Cheese, « 12J(?. 

8 lb. Butter, « 23 c. 

4 Ih. RaisinSy " 15 c. 

2 lb. Or earn Tartar, ^ 45 c. 



Received Payment, 



$13.84 
John Adams. 



19S. What is Barter? How are esampIeB in bttrt«r aolred ? 106. What iB aBlV 
of goods ? How is a Bill receipted ? 
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(2.) New Torkj January 15, 1872. 

Mr. Chables B. Smith, 

Bought of ^x^^% Phillips, 

8 yd. Blue Broadchthy at $ 3.5 

1 yd. Black Broadcloth, " 3.7 5 

7 yd. Cassimere^ " 1.25 

4: yd. Black Satin, " 4.50 

$92.25 
Received Payment, 

James Phillips, 

By E. Low. 

(3.) Philadelphia, March \, 1872. 

Mr. S. Stewart, 

1871. To Holt, Wilder, & Co., Dr. 

June 5. To 6 Webster's Dictionaries, at $ 6.0 

Aug. IS. "^ 12 Day's Algebras. « 1.50 

Oct. 25. "36 Testaments, « .25 

Dec. 12. « 9 Folio Bibles, " 2.50 

$85.50 
Received Payment, 

S. Daniels, 
For Holt, Wilder, & Co. 

(4.) Cincinnati, March 1, 1872. 

Mr. A. P. Jewett, 

1871. T'o Samuel Palmer, Dr. 

Apr. 8. To 1^1 bO ft. Boards, at $12.60 per M. $209.38 

" 1 750y2f. Boards, « 2 4.0 per M. 

May 15. " 3500 ft. Plank, « 2 5.00 per M. 



^ o o o.o o 



1871. Or. 

May 5. By 3 Tons Bay at $15.50 $46.50 
July 18. « Cash, 50.00 

Sept. 12. « 4: Cords Wood, at 6.00 



'$120.50 



Balance due S. P. $ 2 1 8.3 8 

Received Payment, 

Samuel Palmer. 
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Miscellaneous Examples in U. S. Monet. 

1. What cost 3 J yards of ribbon, at 56c. per yard ? /^y (^ . i 

2. What cost 3 barrels of flour, at $7.62^ per barrel ?J^sO/ ^ 

3. If 4 cords of wood cost $22.50, what is the price per cord? *S^ 

4. If 15 yards of silk cost $16.87 J, what is the price per 

yard? /./Z6~ 

5. If a merchant deposits $375.50 in a bank at one time, and 
$487.75 at another, how much will remain after he has with- 
drawn $176.37 and $346.83 ? ^^6. ^" 

6. A merchant bought 75 barrels of flour for $650 and sold 
25 barrels at $9.50 per barrel, and the remainder at $9.25 per 
barrel ; did he gain or lose ? How much ? Ans. Gained $50. 

7. What cost 87 J rods of wall, at 75c. per rod ? ^ :^ 1 {^ !^ -6^ 

8. Reduce $28,756 to mills. 

9. Reduce $6.18 to mills. 

10. Reduce 54598 cents to dollars. 

11. Reduce 47689 mills to dollars. 

12. My farm cost $3725 and my house cost $1862.75 ; liow 
much more did the farm cost than the house ? f ^U 2 / C ^ 

13. A gentleman bequeathed $750 to each of his 3 sons, and 
$500 to each of his 4 daughters ; how much did he bequeath to 
his childreq^^y 2, ^J 

14. Paid $16.50 for a coat, $425 for a vest, $5.75 for a pair 
of pants, $3.50 for a hat, $4.37^ for a pair of boots, and $12.62^ 
for other articles ; what did I pay for all ? Ans. $47. 

15. Divide 113.75 equally between 7 men./b* C^ ^ 

16. Paid $68.75 for flour, a^ $6.25 per barrel ; how many 
barrels did I buy ? // J-^ , * ( 

17. How many yards of ^lace, at 62 Jc. per yard, may be 
bought for $3.75 ? 6 ' '^ / ^ i ' ' 4 

18. What cost 8725'feet of boards, at $12.50 per M^^^- ') 

19. What cost 8248 lb. of coal, at $6 per ton ? ^L^L L 

20. What cost 3 a. 2 r. 20 rd. of land, at $48 per acre ? ' / )> i^ 

21. How many pounds of sugar, at 12Jc. per pound, will paj 
for 12 dozen eggs at 16§c. per dozen ? Ans. 16. 
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22. My i-eal estate is worth $4756.75 and my personal estate 
$4562.75, 1 owe $2468.50 ; what am I worth? ^ Y jf ^ /^ 

23. At 25c. per ^ule for a horse and carriage, how far may I 

ride for $3.37i ? / JTi -J)'//^- 

24. A drover bought sheep at $3.37J per head and sold them 
at $3.87 J^ per head, and gained $37.50 by the transactions ; how 
many sheep did he buy ? Ans. 75. 

25. Bought 100 sheep at $3,375, and sold them again ajt 
$3,875 ; what was the gain per head and total ? Jj {^ 'i^fi \ 

26. Bought 20.5 tons of hay at $12,375 per ton ; what was 
the cost of the whole ? Ans. $253.69. 

27. What is the value of 67.75 acres of land at $62.50 per 
acre ? 

28. Paid $4234.375 for 67.75 acres of land ; what was the 
price per acre ? 

29. Paid $4234.375 for a piece of land at $62.50 per acre; 
how many acres were bought ? 

30. Bought land at $62.50 per acre, and sold it again at $75 
per acre, thereby making $846.875 ; how many acres were 
bought? 

31. Bought 67.75 acres of land at $62.50 per acre, and sold 
the lot for $5081.25 ; was there a gain or loss? how much total 
and per acre ? 1st Ans. Gain $846.87. 

32. Bought 356.25 lb. of wool at 37^., which was manufac- 
tured into cloth at an expense of $62.50 : for what sum must it 
be sold to gain $37.50 ? 

33. Bought 14.75 yd. of sheeting at 14 cents per yd.; what 
was the cost of the piece ? 

34. What would 7f bales of cotton cost, each bale weighing 
6.375 cwt. at $11.75 per cwt. ? 

35. What cost 13 yd. 2 qr. 3 na. of cloth at $4.67 per ell 
French, the ell French being 6 qr. ? Ans. $42.61|. 

36. Bought 1 bbl. flour at $12.50, 3 bush, com at 87Jc., 24.5 
lb. sugar at 8Jc., 3 gal. molasses at 37^., 2 lb. tea at 62 Jc, 6 lb. 
coifee at lie, 15 lb. rice at 4^c. and 41b. butter at 22c.; what 
was the cost of the whole ? Ans. $21.76. 

37. What cost 3 1 15 cwt. 2 qr. 12 J lb. coal at $9.75 per ton? 

14 
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38. What will be the expense of papering a room thai is 20 
feet long, 15 feet wide, and 8.5 feet high, a roll of paper being 
8 yards in length and f of a yard in width, and costing 62 Jc. 
per roll ? Ans. $8.26. 

39. Bought 133.5 yd. of broadcloth at $3.25, and sold 33 yd. 
of it at $3.33^, 50 yd. at $3,875, and the remainder at $3.60 ; 
how much was gained by the transactions ? 



COMPOUND NUMBERS. 

ADDITION. 

197. A Compound Number is composed of two or more 
denominations (Art. 86) which do not usually increase decimally 
from right to left ; consequently, in adding the different denom- 
inations, we do not carry one for ten, but for the number it takes 
of the particular denomination added, to make a unit of the next 
higher denomination ; thus, in adding Sterling or English Money, 
we carry 1 for 4, 12, and 20, because 4 qr. make Id., 12 d. make 
1 s., and 20 s. make 1£. 

Ex. 1. Add 6£ 7 s. 9 d. 3 qr., 5£ 12 s. 11 d. 2 qr., 27£ 18 s. 
10 d. 3 qr., and 19£ 14 s. 8 d. 1 qr. 

Having arranged the numbers 
as in the margin, the amount of 
the right-hand column is 9 qr. = 
2 d. and 1 qr. Upon the same 
principle as in addition of sim- 
ple numbers, the 1 qr. is set under 
the column of farthings and the 
2 d. are added to the pence in the 
example, making 40 d. = 3 s. and 4 d. Setting the 4d. under the 
column of pence, add the 3 s. to the shillings in the example, 
making 54s.=2£ and 14 s., and so proceed, until all the colunms 
are added. 

197. Do Compound Numbers increase decimally ? Expladn Kz. 1. 



OPKRATIOX. 

£ s. d. 
6 7 9 


qr, 
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5 12 11 


2 


27 18 10 


3 


19 14 8 


1 


Sum, 59 14 4 


1 



ADDITION. 159 

198. The principle of procedure is precisely the same 
as in addition of simple numbers. Hence, 

To add compound numbers, 

Rule. Write the numhers so that each denomination shall 
occupy a separate column, the lowest denomination at the right, 
and the others towards the left in the order of their values. Add 
the numbers in the lowest denomination, divide the amount by 
the number it takes of this denomination to make one of the next 
higher, write the remainder under the column, and carry the quO' 
ttent to the next column. So proceed until all the columns are 
added, 

199« Proof. The same as in Addition of Simple Numbers 
(Art 47). 





2. 








3. 




4. 




£ 


8. 


d. 


qr. 


£ 


8. 


d. 


gal. qt. 


pt. 


91 


4 


7 


1 


36 


14 


9 


3 2 


1 


48 


9 





3 


18 


12 


11 


1 1 





10 


3 





1 


64 


8 


4 


1 3 


1 


36 


8 


4 


3 


56 


13 


6 


4 2 


1 


67 


4 


8 


3 


42 


12 


10 


2 


1 


253 


9 


9 


3 


219 


2 


4 


13 2 






Proof, 2 5 3 9 9 3 

Note 1 . In writing and adding the numbers of a single denomination, 
the rales of simple addition mnst be observed ; thns, in writing the ponnds, 
in Ex. 2, set nnits under units, and tens ui^er tens, and then, having added 
the farthings, pence, and shillings, add the units of the pounds, and then the 
tens, as in addition of simple numbers. 
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6. 








7. 




lb. 


oz. dwt. 


gr. 


gal. 


qt. 


pt 


gi- 


a. 


r. 


rd. 


8 


4 18 


22 


3 


3 


1 


3 


4 


1 


25 


3 


6 4 


8 


4 


1 


1 


2 


6 


3 


16 


5 


11 12 


18 


7 


2 





3 


1 


2 


38 


6 


8 14 


12 


4 


3 


1 





2 





14 


2 


10 16 


23 


9 


1 





2 


6 


2 


24 



198. Roto for Addition of Gompoand Numbers? Principle? 199* Proof? Numbers 
tf a tia^e denominatioB, how written and added? 



160 COMPOUND NUMBERS. 

8. 9. 10. 

lb. oz. dr. 8C. g^. bush. pk. qt pt. c. c. ft. en. ft. c in. 

8462 18 6371 43 14 1600 

6921 4 8120 24 8 128 

2102169261 36 10 864 

8832 6 4021 77 4 900 



11. 








12. 


). m. wk. d. 


h. 


m. 


sec. 


t 


cwt. qr. lb. oz. 


2 3 4 


18 


40 


30 


6 


14 2 20 8 


3 3 6 


6 


20 


30 


4 


6 2 10 8 


5 12 


20 


30 


15 


3 


18 3 10 12 


8 3 


2 


28 


45 


4 


6 3 18 6 


21 


13. 








14. 


circ. 8. 


o 


/ 


II 




yd. qr. na. in. 


2 8 


20 


40 


50 




3 3 3 2 


1 4 


12 


18 


20 




8 2 3 1} 


6 6 


25 


50 


7 




6 8 10 


4 9 


29 
15. 


49 


59 




7 12 2 
16. 


fur. rd. yd. ft. 


in. 


b. e. 




yd. ft in. 


1 5 


3 2 


10 


1 




4 2 4 


2 4 


4 2 


4 


2 




3 17 


3 6 


5 


6 


2 




5 6 


1 3 


4 2 


7 







rd. 4 2 7 



721 H 242 3 1iX0 

or 721 20102 or312 6 

Note 2. A fraction occurring in the amount may sometimes be reduced 
to whole numbers of other denominations; thus, in Ex. 15, the half yard 
equals 1 ft. and 6 in. ; the 6 in. put with the 4 in. make 10 in. and the 1 ft. put 
with the 2 ft make 3 ft. or I yd. ft., and, finally, the 1 yd. put with the 1 yd. 
in the original amount gives 2 yd. The onstoer, when reduced, may contain 
a denomination higher or lower than any in the given example ; higher, as 
in Ex. 16; lower, as in Ex. 17. 



199. What may be done vith a fhkction in the amoant ? Explain Ex. 15. Ex. 16. 
Ex. 17. liay ih« answer contain a higher or lower denomination than tta* exam^T 
Bow? 
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18. 




a. r. 


rd. yd. 
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m. fur. rd. 


ft. 


5 3 


30 20 


4 




4 7 39 


16 


6 2 


12 27 


7 




3 6 8 


12 


12 2 
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or 12 2 


3 17 
19. 


8 


108 


20. 




t. cwt. 


qr. lb. 


ox. 


dr. 


bush. pk. qt. 


pt 


4 6 


2 20 


8 


12 


1 3 7 


1 


2 14 


3 5 


7 


4 
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1 16 


12 


8 


5 6 


1 


1 7 


24 


4 


4 


3 3 3 


1 


9 19 


3 1 


15 


5 


6 10 





4 6 





4 


15 


5 2 5 


1 
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21. Bought 4 pieces of cloth, measuring 6 yd. 3 qr. 1 na. 2 in., 
8 yd. 2 qr. 3 na. 1 in., 25 yd. 1 qr. 2 na. 2 in., and 14 yd, 3 qr. 2 
na. 1 in.; how much cloth did I buy? 

22. A farmer raised in one field 21 bush. 3 pk. 7 qt. 1 pt of 
wheat ; in another, 48 bush. 2 pk. 1 pt. ; in another, 28 bush. 
6 qt. ; and in another, 75 bush, 1 pk. 5 qt. 1 pt ; how much 
wheat did he raise in the 4 fields ? Ans. 174 bush. 3 qt 1 pt 

23. A planter sold cotton at various times, as follows : 2 t. 
18 cwt 2qr. 12^ lb., 6t Icwt 1 qr. 6J lb., 3t 19 cwt 3qr. 
18| lb., 16 t 6 cwt 3qr. 12^ lb., and 16 t 3 qr. 18 lb., what did 
he sell in all ? 

^24. What is the sum of 14 a. 2 r. 30 rd. 25 yd. 3 ft. 72 in., 
37 a. 3 r. 39 rd. 80 yd. 6 ft. 36 in., 50 a. 1 r. 18 rd. 25 yd. 2. ft. 
108 in., and 25 a. 2 r. 25 rd. 25 yd. 3 ft 72 in. ? 

25. Add 3 circ. 9 s. 29° 59' 59'', 2 circ. lis. 25° 20' 30", 
5 circ. 4 s. 8° 25' 55", and 6 circ. 10 s. 10° 10' 10" together. 

26. A horse traveled 35 m. 6 fur. 18 rd. 5 yd. in one day, 
42 m. 3 fur. 25 rd. 2 yd. the next day, 37 m. 5 fur. 32 rd. 4 yd. 
the next, and 45 m. 7 fur. 24 rd. 3 yd. the next ; how far did he 
travel in the 4 days ? Ans. 161 m. 7 fur. 21 rd. 3 yd. 

27. A blacksmith bought 4t 18 cwt 3 qr. 201b. of iron at 
one time, 6 1 15 cwt 3 qr. 12 lb. at another time, 3 t 6 cwt 
1 qr. 18 lb. at another, and 8 t 3 cwt. 2 qr. 10 lb. at another ; 

how much did he buy in all ? 

14* 
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SUBTRACTION. 

200. The principle is like that of subtraction of sim- 
ple numbers. Hence, 

To subtract compound numbers, 

Rule. 1. Write the less quantity under the greater, arrang- 
ing the denominations as in addition. 

2. Beginning at the right, take each denomination of the sub- 
trahend from the number above it, and set the remainder beneath, 

3. If any number of the subtrahend is greater than the number 
ahove it, add to the upper number as many as it takes of that de- 
nomination to make one of the next higher, and take the subtra- 
hend from the sum ; set down the remainder, and, considering 
the number in the next denomination in the minuend one less, 
or that in the subtrahend one greater, proceed as before, 

201 • Proof. As in subtraction of simple numbers (Art. 
53). 

Ex. 1. From 8£ 6 s. 9 d. 3 qr. tdke 2£ 4 s. 5 d. 1 qr. 

OPERATION. 

£ 8. d. qr. 
Min., 8 6 9 3 Only the 1st and 2d sections of 

Sub.,- 2 4 5 1 the rule apply to this example. 

Rem., 6 2 4 2 
Proof, 8 6 9 3 

; '^j. From 9£ 6 s. 10 d. 1 qr. take 2£ 17 s. 2 d. 3 qr. 

As 3 qr. cannot be taken from 
1 qr., borrow one of the 10 d., re- 
duce it to farthings and add it to 
the 1 qr., giving 5 qr. ; then say 
3 qr. jfrom 5 qr. leave 2 qr. Now, 
as one of the 10 d. has been em- 
ployed, say 2 d. from 9 d., or, 
what is practically the same, 3 d. 
from 10 d. leave 7 d., and so proceed through the example. 

300. Rule for subtracting compound aumbers? Principle? 301. Proof? Sx* 
plain Ex. 1. Bx. 2. 



£ 

Min., 9 
Sub., 2 


OPERATION. 

8. d. 

6 10 
17 2 


qr, 

1 
3 


Rem., 6 


9 7 


2 


Proo^ 9 


6 10 


1 



SUBTBACTION. 
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The form of the minuend may be changed and the work per- 
formed as follows (Art 53, Ex. 28) : 



£ 
Min., 9 
Sub., 2 

Rem., 6 



s. 



6 
17 



SECOND OP£BATI0N. 

d. qr. £ 



s. 



10 
2 3 



IM 



8 
2 



26 
1 7 



d. qr. 
9 5 
2 3 



7 2 = 6 972 



3. 

t. cwt. qr. lb. oz. dr. 

From 12 8322 615 

Take 319218 812 

Rem., 8 9 1 3 14 3 

Proof,"!^ 8 3 2.2 6 15 



4 

lb. oz. dr. sc. gr. 

6 4 3 1 18 

2 3 6 2 12 

4 4 2 6 



5. 



6. 





yd. 


qr. na. ] 


in. 






From 


16 


1 2 


1 






Take 


, 6 


3 1 

7. 


2 








a. 


r. rd. 


yd. 


ft. 


in. 


From 


6 


2 25 


30 


4 


134 


Take 


1 


3^ 39 


5 


8 


140 






9. 










lb. 


oz. dwt. 


gr- 






Min., 


6 


5 15 


22 






Sub., 


3 


10 12 


23 






Rem., 


2 


7 2 


23 





Proo^ 6 5 15 2 2 

11. 

bush. pk. qt. pt. 

Min., 125 1 5 1 

Sub., 24 3 7 1 



1. 

6 
2 


m. fur. rd. yd. ft. in 
2 4 27 5 1 8 
2 2 35 2 2 5 




8. 
gal. qt. pt. gi. 
14 2 3 
5 3 12 




10. 
c. c. ft. cu. ft. cu. in. 
25 4 15 1727 
4 7 5 169 








12 

• 

wk. d. h. m. sec. 
3 4 23 45 30 
1 6 16 30 45 



201. Explain 2d operation in Ex. 2. 



/ 
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202. Sometimes, as in the following examples, it is necessary 
to borrow two of the higher denomination of the minuend in- 
stead of one ; but in all such cases we must carry two to the 
next term of the subtrahend ; i. e. we must pay as mitch as we 

BORROW. 

13. 

rd. yd. ft. in. b. c. rd. yd. ft. in. b. c. 

From 12 2 6 1)(10 10 4 17 4 

Take 3 5 2 8 2j ~ ( 3 5 2 8 2 

Rem., 7 5 2 "9~2 = ~7 5 2 9~~2 

Proof, 12 2 6 1 = 10 10 4 17 4 

14. 
a. r. rd. yd. ft. in. a. r. rd. yd. ft. in. 

From 7 2 5 124'J_(6478609196 
Take 1 3 39 30 8 143 )~(13 39308 143 

Rem., 5 139 29^ 5 12 5 = 5 1 39 30 1 53 

Proof, 7~'2 5 124 = 6 4 78 60 9 196 



15. 16. 

m. fur. rd. yd. ft. circ. deg. m. ftir. rd. yd. ft. 

Min., 63701 7 01001 

Sub., 2 5 5 5 2 . 2 27 69 3 39 5 2 

Rem., 3 6 5 2 ~ 

Proof, 6 3 7 1 

I303. To find the time between two dates. 



17. What is the difference of time between July 15, 1857, 
and Apr. 25, 1862 .^ Ans. 4yr. 9 m. 10 d. 



Min., 
Sub., 


FIRST OPERATION- 

yr. m. d. 

18*62 4 25) 
1857 7 15] 


1 
■ or - 


SECOND OPERATION. 

yr. m. d. 
ri861 3 24 
[l856 6 14 


Rem., 


4 


9 


10 




4 


9 


10 



!d03. What is said of borrowing (t<;o.' ExpliUa Ex. 13. 203. How many modflfl of 
finding the time between two dates ? What axe thej ? 
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Note. In subtracting an earlier from a later date, it is customary to 
consider 30 days a month. In the first operation, the number of the year, 
month, and day of the month, is used ; in the second, the number of years, 
months, and days that have elapsed since the commencement of the Chris- 
tian era, is used. The two operations give the same result, but thejirst'ia 
m(n-e convenient 

18. How long from the battle of Waterloo, June 18, 1815, to 
the death of Napoleon, May 5, 1821 ? Ans. 5 yr. 10 m. 17 d. 

19. How long from the battle of Lexington, Apr. 19, 1775, 
to the surrender of Cornwallis, Oct. 19, 1781 ? 

20. Sow long from the inauguration of Washington, Apr. 30, 
1789, to the battle of New Orleans, Jan. 8, L815 ? 

21. How long from the Declaration of Independence, July 4, 
1776, to the present time ? 

22. Daniel Webster was bom Jan. 18, 1782, and died Oct 
24, 1852 ; at what age did he die ? 

23. A note given July 6, 1857, was paid Sept. 9, 1861 ; how 
long was it on interest ? 

24. Find the time from Apr. 4, 1857, to Dec. 12, 1862. 

25. Find the time from Dec. 16, 1839, to Mar. 26, 1848. 

26. Find the time from Nov. 13, 1816, to May 12, 1841. 

27. Find the time from June 21, 1842, to Feb. 20, 1860. 

Examples in Addition and Subtraction. 

1. A farmer raised 150 bush. 3 pk. 4 qt. of oats. Having sold 
50 bush. 2 pk. and used 27 bush. 1 pk. 4 qt., how many has he 
remaining? Ans. 73 bush. 

2. Having a journey of 127 m. 4 fur. 10 rd. to perform in 3 
days, I travel 48 m. 2 fur. 6 rd. the first day, and 54 m. 4 rd. the 
second ; how far must I travel on the third day ? 

3. I have one piece of land containing 47 a. 3 r. 25 rd. and 
another containing 25 a. 2 r. 15 rd. ; how much land shall I have 
after selling 37 a. 3 r. ? 

4. From the sum of 8 bush. 3 pk. 2 qt. 1 pt. and 10 bush. 2 pk. 
7 qt. 1 pt., take the difference between 54 bush. 1 pk. 3 qt. 1 pt, 
and 49 bush. 3 pk. 2 qt. 1 pt. ? Ans. 15 bush. 1 qt. 

id03. Which ia preferable ? How many days are considered a month T 
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5. From the sum of 5 rd. 1 yd. 2 ft. 4 in. 1 b. c. and 4 rd. 2 yd. 

1 ft. 9 in. 2 b. c, take the difference between 10 rd. 5 yd. 2 ft. 7 in. 

2 b. c. and 1 rd. 1 yd. 1 ft. 6 in. Ans. 1 b. c. 

6. From a piece of silk measuring 49 yd. 1 qr. 3 na. 2 in., there 
were cut three dresses, the first measuring 15 yd. 3 qr. 1 na. 1 in. 
the second 14 yd. 3 qr. 3 na. 1 in., and the third 14 yd. 2 qr. 3 na. 
2 in. ; what remnant remained ? 

7. B sold an ox which weighed 16 cwt. 1 qr. 15 lb., and 2 cows 
that weighed 6 cwt. 1 qr. 10 lb. and 5 cwt. 3 qr. 20 lb. ; also 2 
swine that weighed 4 cwt. 3 qr. 18 lb. and 3 cwt. 3 qr. 24 lb. 
How much more beef than pork did he sell ? 

Ans. 19 cwt 3 qr. 3 lb. 

8. If from 2 casks of wine, containing 63 gal. 3 qt. 1 pt. 3 gi. 
and 56 gal. 2 qt. 2 gi., there be taken 75 gal. 2 qt. 1 pt. 3 gi., how 
many gallons, quarts, etc., will remain ? 

9. From a mass of silver weighing 47 lb. 8 oz. 16 dwt 22 gr., 
a silversmith made 48 spoons weighing 7 lb. 8 dwt. 14 gr. and a 
cake-basket weighing 3 lb. 6 oz. 8 dwt. 15 gr. ; how much silver 
remained in the mass ? 

MULTIPLICATION. 

d04« In the multiplication of both simple and compound 
numbers, the multiplier is always and necessarily a simple 
abstract number ; for, to attempt to multiply by a concrete num- 
*^er, e. g. 4 miles times 10, is in the highest degree, absurd, 
though it is perfectly proper to say 10 times 4 miles. The prod- 
uct is of the same kind as the multiplicand ; for repeating a 
number does not change its nature. 

I805, The principle is the same as in multiplication of 
simple numbers. Hence, 

To multiply a compound by a simple number. 

Rule. Multiply the lowest denomination in the multiplicand^ 
divide the product hy the number it takes of that denomination 

204. What is the multiplier in aU caMS ? What the product ? 305. Bale ? Prooff 
Explain Ex. 1. 
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to make one of the next higher^ set down the remainder^ add 
the quotient to the product of the next denomination, and so 
proceed. 

. Ex. 1. 

£ 8. d. qr. First, 7 times 3 qr. = 21 qr. = 

Multiply 4 6 8 3 5 d. and 1 qr. ; write the 1 qr. un- 

-^7 *__ der the £ar things, and then say 7 

Product, 30 7 11 times 8 d. = /)6 d., and 5 d. added 

give 61 d. = 5 s. and Id., etc. 

Note. Multiplication kn^ division prove each other. It is profitable to 

teach reverse operations simaltaneoasly 

<^ 

2. 3. 

rd. yd. ft. in. b. c. gal. qt pt. gi. 

Multiplicand, 53141 6213 

Multiplier, ^^ 8 7 

Product, 1' 4 5 1 10 2 47 1 

4. 5. 

lb. oz. dwt. gr. lb. oz. dr. sc. gr. 

Multiplicand, .4 6 820 2106215 

Multiplier, 4 6 

Product, iT""! 15 8 

6. 7. 

t. cwt. qr. lb. oz. dr. yd. qr. na. in. 

3 15 2 24 15 8 6 2 3 2 

8 9 



8. 9. 

wk. d. h. m. sec. circ. s. ^ in 

1 2 4 45 59 5 8 20 30 25 

3 10 



10. 11. 

gal. qt. pt. ., gi. bush. pk. qt. pt. 
8312 8371 

12 11 
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12. 13. 

c* c. ft. en. ft. cu. in. a. r. rd. yd. fb. in. 

12 7 15 1725 7 3 39 30 8 143 

4 4 



14. The i yd. in the pro- 

a. r. rd. yd. ft. ^uct equals 4J ft., i. e. 

3 2 24 2 5 8 4 ft. 72 in. ; the 4 ft. put 

^ ^ with the 6 ft. make 1 ft., 



4 3 3 18 7^ 6 in. or 1 yd. 1 ft. ; and, final- 

or, 43 3 18 8 1 72 ly, putting the 1yd. 

with the 7 yd, gives 8 yd. 
and the whole product, .*., is 43 a. 3r. 18 rd. 8 yd. 1ft. 72in., Ajis. 

15. 16. 

m. fur. rd. yd. ft. in. b c. a. r. rd. yd. 

2334161 72 20 25 

7 9 



17. Bought 5 loads of wood, each measuring 1 c 5 c. ft 8 cu, 
ft., at $6 per cord ; what was the quantity bought and the cost 
of the whole ? Ans. 8 c. 3 c. fti. 8 cu. fb. ; $50. 62^. 

18. If a ship sail 2° 30' 20" per day, how far will she sail in 
8 days ? 

19. Multiply 8 m. 6 fur. 12 rd. 3 yd. 2 ft. 6 in. 1 b. c, by 6. 

20. If a man travel 25 m. 6 fur. 25 rd. per day, how far wiU 
he travel in 9 days ? Ans. 232 m. 3 ftir. 25 rd. 

21. If the crop of hay on 1 acre is 2 t 15 cwt, 2 qr. 12J lb., 
what will Ibe the crop on 10 acres ? 

22. What cost 7 yards of cloth, at 15 s. 6 d. 3 qr. per yard ? 

23. How much wine in 3 casks containing 28 gal. 3 qt. 1 pt 
2 gi. each ? 

24. Multiply 9 m. 7 fur. 8 ch. 3 rd. 15 li. 6 in. by 8. 

25. Multiply 3 circ. 5 s. 25° 18' 25" by 9. 

306, To multiply by a composite number : 

Rule. Mvkiply by the factors of the multiplier (see Art. 61). 

r ■ " ■ — — » « 

203. Explain Ex. 14. 306. Bale vhen the multiplier is composite ? 
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26. Multiply 4 lb. 8 oz. 16 dwt. 20 gr. by 72. 

lb. oz. dwt. gr. 
Multiplicand, 4 8 16 2 

Ist Factor of Multiplier, 8 

Partial Product, 37 10 14 16 

2d Factor of Multiplier, 9 

Product, 3 4l 12 6 

27. Multiply 7£ 6 s. 8 d. 2 qr. by 54. 

28. Multiply 8 bush. 3 pk. 6 qt. 1 pt by 81. 

29. Multiply 6 lb 4 g 7 5 2^ 6 gr. by 49. 

207. To multiply when the multiplier is large and not 
composite. 

30. Multiply 3 t 4 cwt. 2 qr. 6 lb. S oz. 4 dr. by 23. 

mST OPKBATIOir. 

t. cwt. qr. lb. oz. dr. 

3 4 2 6 8 4 Multiplicand. 

7 

22 ll 3 20 9 12 = 7 times multiplicand. 
3 

67 15 3 11 13 4 = 21 times multiplicand. 
6 9013 8=2 times multiplicand. 

74 4 3 24 1^ 172 = 2 3 times multiplicand. Ana. 

First multiply by 21, i. e. by 7, and that product by 3 ; then 
add twice the multiplicand, and thus multiply by 23. 

SECOMS OPERATION. 

t. cwt. qr. lb. oz. dr. 
3 4 2 6 8 4 Multiplicand. 

6 



197114 1 8=:6 times multiplicand. 

4 



7792 6 6 = 24 times multiplicand. 
342 6 8 4=1 time multij)licand. 

Ti 4 3 24 13 12 ="23 times multiplicand, Ans. 

Here we multiply by 24, i. e. by 6 and 4 ; then subtract the 

multiplicand. 

16 
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The foregoiog plan may be indefinitely modified ; hence this 
general direction : 

Midttply hy two or more numhers whose product is nearly the 
multiplier, and add to, or subtract from, the product such numbers 
as the case may require, 

31. Multiply 15 yd. 2 qr. 1 na. by 47. 

32. Multiply 27 gal. 1 qt. 1 pt 2 gi. by 43. 

33. What is the cost of 753 acres of land, at 4£ 10 s. 8 d. 
2 qr. per acre ? 

OPXKATION. 

£ s. d. qr. 
4 10 8 2 

10 



4 5 7 1 = cost of 10 a. 
10 

45 3 10 10 = cost of 100a, 

7 



3174 15 10 = cost of 700 a. 

2 26 15 5 = cost of 50 a. 

13 12 1 2 = cost of 3 a. 



3 415 3 4 2 = cost of 753 a«, Ans. 

Multiply by 100, i. e. by 10 and 10 ; then multiply the cost 
of 100 acres by 7, the cost of 10 acres by 5, and the cost of 1 
acre by 3, which will give the cost of 700, 50, and 3 acres sev- 
erally ; finally, add the cost of 700, 50, and 3 acres together, and 
thus find the cost of 753 acres, the answer. 

34. If 1 acre of land yield 54 bush. 3 pk. 6 qt. 1 pt. of com, 
what will 643 acres yield ? 

35. If a man travel 33 m. 6 fur. 35 rd. 5 yd. 2 ft. 11 in. each 
day, how far will he travel in 313 days? 

36. If a ship sail 2° 40' 30'' each day, how far will she saU in 
127 days ? Ans. 339° 43' 30". 

37. How much wine in 157 casks if each cask contains 53 gal. 
3 qt. 1 pt. 2 gi. ? 



307. Mode of multiplying vhen the multiplier is large and not eompodte 7 
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308t To find the difference of the time of day in two 
places, at the same absolute moment of time, when the 
longitude of each place is known. 

Since the sun appears to go from east to west round the earth, 
360° (Art. 109), m 24 hours, it appears to go ^i^ of 360o, viz. 
15° in 1 hour, and, consequently, 1° in ^ of 1 hour, viz. 4 min- 
utes, and 1' of distance in ^ of 4 minutes, viz. 4 seconds. These 
£icts give us the following 

TABLE OF LONGITUDE AND TIME. 

360° of longitude = 24 hours, or 1 day of time^ 
15° of longitude = 1 hour of time, 
1° of longitude = 4 minutes of time, 
1' of longitude = 4 seconds of time, 
1" of longitude = ^^ of a second of time. 

38. When it is 12 o'clock, noon, at Washington, what time is 
it at London, Washington being 77° 2' 48'' west of London ? 

Since 1" of longitude makes 
a difference of ^^ of a second of 
time, 48'' of longitude give ^^ 

3 = 3^ sec. of time, and for a like 

5 h. 8 m. 1 1^ sec. Ans. reason 2' of longitude give 8 

sec. of time, which added to the 
3^ sec. previously obtained, give 11 ^ sec, and, finally, 77° of 
longitude give 4 times 77 = 308 m. = 5 h. 8 m. of time ; .*. the 
difference in time between London and Washington is 5 h. 8 m. 
11^ sec, and as London is farther east than Washington, the 
hour of the day is later in London than in Washington, i. e. it is 
8 m. 11 J sec. past 5 o'clock in the afternoon at London when it 
is noon at Washington. Hence, 

Rule. Multiply the difference of longitude, expressed in de- 
grees, minutes, and seconds, by 4, and the product will be the dif- 
ference in time, expressed in minutes, seconds, and ^Oths of a 
second. 



308. How far does Uie sun appear to moTe in one hour ? Which vay ? Give the 
table of longitude and time. Bule for finding diflferenoe in time of two places when the 
kmi^tade <tf each is known ? 



OPBUnON. 
O I II 

11 2 48 
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Note 1. The place most easterly, has its hour of the day, at a giv^o 
moment, latest ; i. e. the day begins first, noon comes first, and the &&y 
closes first at the place most easterly. 

39. The longitude of Boston is 71° 4' 9^' west, and that o< 
Washington is 77° 2' 48" west; what is the difference in the 
time of the two places, and what time is it in Washington, at 3 
o'clock, P. M., in Boston ? 

By subtraction, the difference of longitude is found to be 5° 
58' 39", .*. the difference in time is 23 m. 54 J sec, and at 3 in 
Boston it is 36 m. and 5f sec. past 2 in Washington, Ans- 

40. The longitude of Paris is 2° 20' 15" east, and that of 
New York, 74° 0' 3" west from Greenwich ; what is the differ- 
ence in time in the two places ? Ans. 5 h. 5 m. 21^ sec 

Note 2. Since Paris is in east longitude, and New York in west, their 
difference in longitude is found by adding 2° 20' 15" to 74° 0' 3''. 

41. What is the difference in time between Philadelphia, 75© 
9' west longitude, and Chicago, 87° 35' west longitude ? 

42. What is the difference in time between New Orleans, 
90^ V west, and St Petersburg, 29^ 48' east longitude ? 

43. What is the difference in time for 90° in longitude ? 

DIVISION. 

1809. Here, as in the three preceding sections, the 
principle is the same as in the corresponding operation in 
simple numbers. Hence, 

To divide a compound by a simple number. 

Rule. Divide the highest denomination of the dividend^ and 
set down the quotient ; if there is a remainder, reduce it to the 
next lower denomination ; to the resvJi add the given guantity of 
that denomination, and divide as before, setting down the quotient 
and reducing the remainder, etc. 



308. Which has the hour of the day latest, the most easterly or most westerly pkoe* 
How is the diffBrenoe in longitnde found when one place is in east and the other in wsn 
longitude? 209. Rule for dividing a Compound hy a Umple Number ? Principle? 



OPIRATION. 

£ s. d. 
7)30 7 1 


qr. 
1 


4 6 8 


3, Ans. 
7 


30 7 1 


1, Proof. 
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Ex. 1. Divide 30£ 7 s. 1 d. 1 qr. by 7. 

30£ -^ 7 give a quotient of 
4£ and a remainder of 2£ ; 2£ 
reduced to shillings and added 
to 7 s. give 47 s., which, divided 
by 7, give a quotient of 6 s. 
and a remainder of 5 s., etc. 

2. Divide 1 fiir. 9 rd. 2 yd. ft. 9 in. 1 b. c. by 5. 

Ans. 9 rd. 4 yd. 2 ft. 6 in. 2 b. c 

3. Divide 20 gal. 2 qt pt. 2 gi. by 7. 

Ans. 2 gal. 3 qt 1 pt. 2 gi. 

4. Divide 18 lb. 1 oz. 15 dwt. 8 gr. by 4. 

5. Divide 17 lb. 55 1 5 19 10 gr. by 6. 

6. Divide 30 t. 5 cwt. 3 qr. 24 lb. 12 oz. by 8. 

7. Divide 60 yd. 2 qr. 3 na. by 9. 

8. Divide 3 wk. 6 d. 14 h. 17 m. 57 sec. by 3. 

9. Divide 57 circ. 2 s. 25° 4' 10" by 10. 

10. Divide 107 gal. 1 qt. by 12. 

11. Divide 98 bush. 3 pk. 2 qt. 1 pt. by 11. 

12. Divide 51 c. 7 c. ft. 15 cu. ft. 1716 cu. in. by 4 

13. Divide 16 a. 1 yd. 4 ft. 70 m. by 2. 

14. Divide 37 t 12 cvirt. 3 qr. 5 lb. 10 oz. 4 dr. by 9. 

15. Divide 71 a. 3 r. 14 rd. 8 yd. 1 ft. 72 in. by 6. 

16. If 9 silver spoons weigh 1 lb. 4 oz. 17 dwt. 12 gr., what is 
the weight of each spoon ? Ans. 1 oz. 17 dwt 12 gr. 

17. If a family use 29 gal. 3 qt. 2 gi* of molasses in 6 months, 
what is the average per month ? 

18. K 10 t. 18 cwt. 1 qr. of hay is harvested from 5 acres, 
what is the crop on one acre ? 

19. If 8 boxes of sugar weigh 2 t 7 cwt. 2 qr. 10 lb., what is 
the weight per box ? Ans. 5 cwt. 3 qr. 20 lb. 

20. K 9 grain -bins contain 143 bush. 2 pk. 2 qt 1 pt. of grain^ 
what does 1 bin contain ? 

21. If a man travel 212 m. 1 fur. 26 rd. 2 yd. in 7 days, what 
distance does he travel per day ? 

22. Divide 96£ 5 s. 7 d. 2 qr. by l6. 

15* 
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210. To divide by a composite number, we may 
divide by its factors, as in division of simple numbers 
(Art. 79). 

23. Divide 341 lb. oz. 12 dwt. by 72. 

lb. oz. dwt. gr. First divide by 9 and 

9 ) 341 12 then the quotient by 8, 

8)37 10 14 16 and thus by 72. 

4 8 IG 2 0, Ans. 

24. Divide 396£ 2 s. 8 d. by 54. 

25. Divide 725 bush. pk. 6 qt. 1 pt. by 81. 

26. Divide 397 ib lis 73 ID 4gr. by 63. 

27. Divide 958 m. 5 fur. 5 eh. 12 li. 5^^ in. by 48. 

211. When the divisor is large and not composite, set 
down the work of dividing and reducing. There is no 
device for rendering the operation easier. 

28. Divide 135 bush. 3pk. 3 qt. 1 pt by 47. 

bush. pk. qt. pt 

47)135 3 3 1 ( 2 bush. 3 pk. 4 qt 1 pt., Ans. 
94 

41 bush. 
4 



16 7 pk. Having found that 47 is con- 

141 tained twice in 135, multiply 47 

2 6 pt. by 2, and subtract the product, 

g 94, from 135, which leaves a re- 

-^-3-r mainder of 41 bushels; reduce 

^ Qa^ the 41 bushels to pecks, and add 

jL— the 3 pecks, making 167 pecks; 

2 3 qt then divide the 167 pecks by 47, 

2 and so continue the process till 

4 7 pt. the work is done. 
47 




210. Rule for dividing by a composite number ? 311. Method of dividing when the 
diTisor is large and not composite i Is there no easier mode ? 
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29. If 587 yards of cloth cost 662£ 4 s. 2 d. 1 qr., what is the 
price per yard ? 

30. Divide 1129 gal. 1 pt. 3gi. by 73. 

31. A farmer raised 35834 bush. 3 pk. 3 qt 1 pt. of com on 
643 acres of land ; how much was the yield per acre ? 

32. .Suppose a man should travel 10599 m. Ofur. 14rd. 4 yd. 
2ft. 5 in. in 313 days, what distance would he travel per day? 

33. In 127 days a ship sails 11 s. 9° 43' 30" ; what is the dis- 
tance per day ? Ans. 2° 40' 30". 

IS1& To find the difference in the longitude of two 
places, when the difference of time is known. 

34. When it is 12 o'clock at Washington, it is 23 m. 54f sec. 
past 12 at Boston; what is the difference in the longitude of 
the two places ? 

OPERATION. First divide the 23 m. by 

^' |®5* 4, because 4 m. of time make 

4)2_^_5^4|__ a difference of 1° of longi- 

5° 5 8' 3 9" Ans. tude. This gives 5° and a 

remainder of 3 m. The 3 m. 
and 5 4f sec. =23 4 J sec. The 234fsec. divided by 4, because 
4 sec. of time make a difference of 1' of longitude, give 58' and 
a remainder of 2 J sec. Finally, reduce the 2^ sec. to 60ths of a 
sec and divide by 4, and the quotient is 39" ; i. e. the difference 
in longitude between Boston and Washington, is 5° 58' 39", 
Ans. Hence, 

Rule. Divide the difference in time, expressed in minutes, 
seconds,^ and QOths of a secowi^hy 4, and the quotient is the dif- 
ference in longitude, exprpsed in degrees, minutes^ and seconds. 

35. Paris is 2° 20' 15'\east of Greenwich ; how many degrees 
west of Greenwich is New^ork, the difference in time between 
Paris and New York being 5 h. 5 m. 21 J sec. Ans. 74° 0' 3". 

Note. The diflfcrence in longitude between Paris and New York is 
fotind to be 76° 20' 18'' and this diminished by 2° 20' 15", the east longi- 
tude of I'aris, gives 74° 0' 3" for the west longitude of New York. 

212. Rale for findiog the diffiefrenoe in the longitude of two places, when the dififer- 
enoe In time is known t 
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36. The diiference in time between Philadelphia and Rome 
is 5 h. 50 m. 3Q§ sec. ; Philadelphia is 75° 9' west ; what is the 
longitude of Rome? Ans. 12° 28' 40" east 

37. A message telegraphed from St. Petersburg, 29° 48' east, 
at 12 o'clock, noon, was instantly received at Paris at 10 h. 10 m. 
9 sec, A. M., of the same day ; what is the longitude of Paris ? 

38. At sun-rise in Astoria, Oregon, the sun is about 3h. 49 m. 
16 sec. high at Eastport in Maine; what is the difierence in 
longitude? 

39. What is the difference in longitude between the Cape of 
Good Hope and Cape Horn, if a meteor seen at midnight at 
Good Hope is so high as to be seen at the same moment at Cape 
Horn, the time at Cape Horn being 17 minutes past 6 in the 
evening ? Ans. 85° 45'. 

DUODECIMALS. 

213. Duodecimals^ are compound numbers in which the 
scale is uniformly 12. 

This measure is usually applied to feet and parts of a foot 
and is used in determining distances, areas, and cubic contents. 
The denominations ai^e feet (ft.) inches or primes ('), seconds 
("), thkds ('"), fourths (""), etc. The accents, ', ", '", used to 
designate the denominations are called indices, 

214* The foot bemg the unit, the denominations have the 
relations indicated by the following 

TABLE. 

1' = T^ of a foot 

1" =z^ofV =Tiff0f ^ of lft.== yi^ of a foot 
1'" = T^y of 1" = ^Jy of tH of 1 ft. = y^^ of a foot 
l"" = 3ijyof 1'" = ^ of T^^ of 1 ft. = 5^1^^ of a foot 
etc. etc. 

Thus 12 of any lower denomination make 1 of the next 
higher; e.g. 

12"" = 1'", 12'" = 1", 12" = 1', 12' = 1 ft. 

^ I ■■ ■■ ■ ll..! I I. I ■ I I . .1 . . — 

213* What ace dnodacimals? To what applied ? For what used? The denomlaa* 
dons? HoiwdeedgQatBd? 214^ The unit, whiob dbnomiiiatloD ? 
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Addition and Subtraction. 

215* Addition and Subtraction of duodecimals are per- 
formed as the like operations of other compound num- 
bers. 

Ex. 1. Add together 3 ft. 6' 8" 4'" 7'"', 9 fl. V 8" 2''' 5"", 
4 ift. 9' 8" 10'" 8"". 

Q & ®"*^"^^- Having arranged the num- 

4 * ][jgj.g j^g J^ addition of com- 

pound numbers, we find the 
sum of the lowest denomina- 



9 7 8 2 5 

4 9 8 10 8 



Min., 6 
Sub., . 1 


OPSBATIOir. 

8' T' 
6 9 


9"' 
2 


8 


Rem., 5 


1 10 


6 


7 


Prooi^ 6 


8 7 


9 


3 



Sum, 18 1 5 8 tiontobe20'«'' = l'"and8"", 

.'. set the 8"" in the column 
of fourths, and add the 1'" to the thirds, and so proceed till all 
the columns are added, and so obtain 18 ft. 0' 1" 5'" 8"", Ans. 

2. From 6 ft. 8' 7" 9'" 3"" take 1 ft 6' 9" 2'" 8'"'. 

As 8"" cannot be taken 
from 3^'", add 12"" to the 3"", 
making 15"", and then take 
8"" from the sum, giving a 
remainder of 7"" ; then take 
3"' from 9"' or 2"' from 8"', 
giving 6"' by either process, 
and so proceed. 

3. Add 10 ft. 6' 4", 12 ft. 9' 8", and 7 ft. 10' 11". 

4. Subtract 3 ft. 8' 4" 3'" from 9 ft. 4' 6" 1'". 

Multiplication. 

216. Multiplication of duodecimals is like multipli- 
. cation of other compound numbers, except that, when 
both factors are in the form of compound numbers, it is 
required to find the denomination of the product. 

In this investigation, for the sake of convenience, we familiarly 
speak' of multiplying feet by feet, feet by inches, inches by 

315. Addition and Subtraction, how performed ? 216. What In Multiplication Is 
peeaUar ? What 1b the moltlpUer strictly ? Why do we speak of multiplying feet by /««, 
fcet by mcAm, etc. ? 
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inches, etc., though here, as everywhere (Art 204), the multi- 
plier is strictly an abstract number ; e. g., suppose a board is 
10 feet long and 1 foot wide, it evidently contains 10 square 
feet, and if it is 10 feet long and 2 feet wide, it as evidently 
Contains 2 times 10 square feet = 20 square feet (Art. 101), 
though it would be nansense to affirm that it contains 2 feet 
times 10 feet; still, we are accustomed to say that the area 
of a board is equal to its length multiplied by its Itreadth, 
Again, if a board is 10 feet long and 1 inch wide, it contains 
■^ as many square feet as it is feet in length ; i. e. it contains 
■^ oi \0 square feet = |8^ sq. ft. = 10' ; and if the board is 
10 ft. long and 2 in. wide, it contains ^ of 10 sq. ft. = f J of 
a sq. ft. = 1-j^^ sq. ft. == 1 ft. and 8'. This illustration can 
be carried to any extent. 

217. Since V = ^it., Vf = ^\:^ft., l'" = T7^?^ftv etc, 
whether the measure is linear, square, or cubic, it follows that 
1' in linear measure, is a line^ ^^j of a foot in length ; in square 
measure, 1' is an area^ 1 foot long and one inch wide, and 1" 
is an area 1 inch square ; in cubic measure 1' is a solidy 1 foot 
long, 1 foot wide, and 1 inch deep, 1" is a solids 1 foot long, 

1 inch wide, and 1 inch deep, and 1'" is a cubic inch ; etc. 

218. Let us now determine the denomination of the prod- 
uct obtained by multiplying any two denominations together. 

PHILOSOPHICALLT. FAHIUABLT. 

2 units X 3 units = 6 units, i. e. 2 ft. X 3 ft. = 6 ft. 
2 " X A unit = ^ unit, i. e. 2 ft. X 3' = 6' 

2 « X if? " = tI? " i. e. 2 ft. ' X 3" = 6'' 

etc. etc 

ft unit X t\ unit = T-15 unit, i. e. 2' X 3' = 6" 
ft « X tIt " = TT^^ ;* i. e. 2' - X 3" = 6'^' 
ft " XtyV^ " =^^r,j, " i.e.2' X 3'" = 6''" 
etc. etc. 

yl, unit X tI T unit = y^f ^y unit, i. e. 2" X 3" = 6"" 
T?T " X TT^ « = T^WTTir " i.e.2"x3"'=6""' 
tI* " X^nr^tnr " = iriJir*TU? " i. e. 2" X 3"" = 6""" 

etc. * etc. 

217. What is 1' in linear measure? V in square measure? 1'' in square rneam*' 
1' in cubic measure.' V'l V'i 1""? 



$ 



6 


V 


9'' 




2 


V 


5" 




13 


3' 


6" 




3 


10' 


6" 


3'" 




2' 


9" 


2"' 9"" 
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Hence, to determine the denomination of the product 
of two factors in duodecimals.^ 

Rule. AcUL the indices of the two factors together, and the 
sum wiU he the index of the product, 

Ex. 1. A board is 6 ft. 7' 9" in length and 2 ft. 7' 5" in 
breadth ; what is its area ? 

GPMAHoii. First, 9" X 2 = 18" 

= 1' 6" ; the 6" we write 
under the seconds, and 
reserve the 1' to add to 
the next product, thus, 
7' X 2=14', which in- 

An8.T7 V~W~W~¥^ creased by the 1/ previ- 

ously obtained gives 15' 
= 1 ft. 3' ; the 3' is writ- 
ten down, and the 1 ft. is carried to the product of the feet, mak- 
ing 13 ft. In like manner we multiply by the 7' and then by 
the 5", setting the partial products as*in the margin. Finally 
the 8U7n of these partial products is the product sought. Hence 

I519f To perform Multiplication of Duodecimals. 

' Rule. Bi/ the rule for mtdtiplication of compound numbers, 
multiply the multiplicand hy each term in the multiplier^ and write 
the tei^ms of the several partial products in the order of their values 
so that similar terms shall stand in a column together ; the sum of 
the partial products will be the entire product. 

2. 3. 

Multiplicand, 3 4' 6" 
Multiplier, 2 8' 5'' 

6 9' 0'' 

2 3' 0" 0'" 

1' 4" 10'" 6"" 

Product, 9 1' 4'' 10'" 6"" 1 1 0' 5" 4'" 3"" 

4* What quantity of boards will be required to lay a floor 
12ft. 6' 4'' long- and 8ft. 3' 6" wide? Ans. 103ft. 10' 6" 2'". 

318. Bole for deteraiioing the denomination of a prodact? Explain phUosophleally 
and fluniliarly. 219* Bole for multiplication of duodecimals T 
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8' 


9*^ 
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3' 


7" 
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5' 


6" 
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2' 


2" 


3'" 




2' 


9" 


Iff! Qffn 
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5. What are the contents of a granite block that is 6 ft. 3' 
long, 2 ft. 4' wide, and 1 ft. ^ thick ? 

Ans. 18 ft. 2' 9". (See Art. 104). 

6. How many feet of flag-stone in a walk 15 ft. 6' long and 
3 ft. 4' wide ? 

7. How many solid feet of marble ip a block that is 8 ft. 3' 
long, 3 ft. 6' wide, and 1 ft. 4' thick ? 

8. How many cubic feet of earth must be removed in digging 
A cellar 15 ft. 6' long, 12 ft. 8' wide, and 6 ft. 8' deep ? 

9. How many feet in a stock of 8 boards, that are 10 ft. 8' 
long and 10' wide? Ans. 71 ft. 1' 4''. 

10. How many feet of boards 1' thick can be sawed from a 
stick of timber that is 12 ft. 8' long, 10' wide, and 8' 4" thick, 
provided no timber is destroyed by the saw-cut ? 

11. How many cords of wood in a pile that is 18 ft. 6' long, 

6 ft. 8' high, and 4 ft. wide ? 

12. How many square yards of carpeting will cover a room 
that is 18 ft. long and 16ft. 6' wide? 

13. Multiply 3 ft. 6' 4" by 8 ft. 9' 6". 

» 

Division. 

SSO. Division of duodecimals is like division of other 
compound numbers. 

Ex. 1. Divide 24 ft. 10' 10'.' 4'" by 7. Also by 9. 

OPERATIOir. OPXKATIOir. 

7 ) 2 4 10' 10" 4'" 9) 24 10' 10" 4'" 
AnsTl 6^^ 8" 4'" * ~2 9^ 2'' 5'" 9"" 4'"" 

2 3. • 

8)3 1 6'' 8" 8'" 6) 45 4' 1" 6'" 

Note. When both tUvidend and divisor are expressed as componnd 
nnmbers, they may be reduced to the smallest denomination in either; after 
which divide, and the quotient will be units, i. e. feet; thus, 68 ft. 10' 8" 
divided by 2 ft. 8' equals 9920'' -^384" = 25^^, i. e. 25 ft. 10', Ans. 

2^. How is division of daodedmals perfoniMd? How whMi the divisor is com' 
pound? 
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4. The area of a floor is 197 ft. 1' 8", and the length of the 
floor is loft. 8' ; what is its width ? Ans. 12ft. 7'. 

5. The area of a garden walk is 89 ft^ 4' and its width is 2 ft. 
8' ; what is its length ? 

Miscellaneous Examples in Compound Numbers. 

1. If 152 bush. 3 pk. 3 qt. 1 pt. of wheat grow on 9 acres of 
land, how many bushels grow on 7 acres ? 

2. A man having 207 m. 4 fur. 25 rd. 1 yd. to travel in 6 days, 
goes 30m. 3 fur. 25 rd. 5yd.. on the flrst day, and 33m. 4 fur. 
20 rd. 4 yd. on the second day ; how far per day must he travel 
to finish the journey in the remaining 4 days ? 

3. Multiply 3£ 15 s. 6d. Iqr. by 857, and divide the product 
by 157. 

4. I have a stock of 9 boards, which are 12ft. 8' long and 10' 
wide. With these boards I wish to lay a floor 15ft. in length ; 
how wide can I make it ? 

5. If 1 cubic foot of water weighs 62 lb. 8 oz., and if a cubic 
foot of granite weighs 2]^ times as much, what is the weight of a 
block of granite 12ft. l(rag, 1ft. 8' wide, and 9' thi<*? 

6. From the sum of 3wk. 6 da. 16 h. 20 m. 18 sec. and 2wk. 
3d. 18h. 50m. 40 sec. take the difference between 6wk. 5d. 8h. 
25m. 30 sec. and 5wk. 2d. 22 h. 18m. 15 sec. 

7. What is the difference in time between Amsterdam 4® 44' 
east longitude, and Annapolis 76° 43' west longitude ? 

8. When it is noon in Dublin, 6° 7' 13" west longitude, it is 
10m. and 16^f sec. past 8 o'clock in the evening in Peking; 
what is the longitude of Peking? Ans. 116° 27' east. 

9. How many days, hours, etc., from 30 m. 20 sec. past 3 
o'clock, P. M., Feb. 8, 1864, to 40 m. 25 sec. past 8 o'clock, a. m., 
July 4, 1864, reckoning each month as its actual length ? 

10. Bought 3cwt. 2qr. 181b. of sugar at 8Jc per pound, and 
sold ^ of it at 8 c. and the remainder at 9^c per pound ; what 
was gained by the transactions ? . Ans. 46 c. 

11. What is the value in Avoirdupois Weight of 241b. 6oz. 

1 2 dw t 20 gr. Troy Weight ? 

16 
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-Kl2. How long a time will be required fof one of .the heaveniy 
bodies to move through a quadrant of a circle, if it moves at the 
rate of 1' 3'' per minute ? 

13. The distance from Eastport, Maine, to San Francisco, 
California, is about 2760 miles. If a man, starting from East- 
port, travel toward San Francisco for 75 days, at the rate of 
24 m. 3 fur. 20 rd. per day, how far will he then be from San 
Francisco ? Ans. 927 m. 1 fur. 20 rd. 

-r. 14. A certain island is 75 miles in circumference. A and B, 
starting at the same time, and from the same point, and going in 
the same direction, travel round this island, A at the rate of 
24m. 3 fur. lOrd., and B at the rate of 15m. 6 fur. 20 rd. per day; 
liow far apart are A and B at the end of five days'? i *5t^-^ /" J ^ 
\ 15. A merchant bought 125 barrels of flour, at l4 15 s. 6 d. 
per barrel, and afterward exchanged the flour for 260 yards of 
broadcloth, which he sold at IBs. 9d. 3qr. per vard: did he 
gain or lose, and how much ? '^^, - / J ^i.- / 

16. How many feet of boards will be required to make 12 
boxes whose interior dimensions are 5 ft. 6', 4ft. 9', and 3 ft. 8') 
the boards being I' in thickness ? / 

17. How many feet less are required to make 12 boxes whose 
exterior dimensions are like the interior of those in Ex. 16, the 
boards being of the same thickness ? Ans. 11 1 ft. 4'. 

18. What is the difference of the capacities of the two sets of 
boxes described in Ex. 16 and 17 ? Ans. 122 ft. 10'. 
^19. How many times will a wheel 9 ft. 8 in. in circumference 
turn round in running from Boston to Worcester, a distance of 
44 m. 4 fur. ., ,; ^ ^ f ^ 

X 20. How many gaftofis, whW nlfeiSire, in a water tank 4 ft 
6 in, long, 3 ft. 8 in. wide, and 3 ft. 9 in. deep ? 
.21. If a teacher devote 5 h. 30 m. per day to 50 pupils, what 
is the average time for each pupil ? 

i% 22. If a man, employed in counting money from a heap, count 
75 silver dollars each minute, and continue at the work 12 hours 
each day, in how many days, will he count a million of dollars ? 
23. How many pounds of iron in one scale of a balance, will 
poise 75 pounds of gold in the other scale? 
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PERCENTAGE. 

22h Peb cent, is a contraction of per centum, a Latin 
phrase which means h^ the hundred ; thus, ten per cent, of a 
bushel of corn means ten one-hundredths of it ; i. e., ten parts 
out of every hundred parts ; six per cent, of a sum of money, 
is six one-hundredths of the sum, i e., $6 out of every $100 ; etc. 

Note. Instead of the words per cent., it is customaiy to use this sign, 
% ; thus, 6 per cent is written 6 % ; 4^ per cent., 4^ %. 

22&, The R^TE per cent, is the number for each hundred; 
thus, 6 % is yf ^, or .06, i. e., 6 parts for each hundred parts. 

2^« The Percentage is the sum computed on the given 
number ; thus, the percentage on $200 at 6 per cent, is $12. 

2<34« The Base of percentage is the number on which the 
percentage is computed ; thus, $200 is the base on which the 
percentage is computed in Art 223 ; a bushel of com is the 
first base mentioned in Art. 221. 

SS5* The rate per cent, being a certain number of hun- 
dredths, may be expressed either decimcdhfy or by a common 
fraction, as in the following 





TABLE. 










Decimals. 


Common Fractions. 


1 per cent. 1 


% is .01 




xiu* 




2 per cent. 2 


t' 


.02 


— . 


xh^ 


- A. 


5 per cent. 5 


1o 


.05 




Tt'ir 


ISo* 


6 per cent 6 


1o 


.06 




TI7U 


A- 


10 per cent 10 


% 


.10 


— 


^ 


- A- 


50 per cent 50 


1o 


.50 


— 


A9n 

Too 


= i- 


100 per cent 100 


% 


1.00 




m 


= 1. 


125 per cent 125 


% 


1.25 




m 


H- 


6J per cent 6J % 


.0625 




6i 


— *^A• 


8^ per cent. 8 J % 


m 


— 


T^ 


= ^. 


12^ per cent 12^ % 


.125 


• — 


TTT? 


- i- 


etc. 








etc. 
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Note. When the per cent, is expressed bj a decimal of more than 2 
places,. the iigares after the second decimal place must be regarded as parts 
of 1 per cent. ; thas (in the last line of the foregoing table), .125 is 12:^ 
or 12^ per cent. 

Ex. 1. Write the decimal for four per cent Ans. .04. 

2. Write the decimal for 8 per cent. ; 12 per cent ; 16J^ per 
cent. ; 25 per cent. ; 72 per cent. 

3. Write the common fraction for 16§ per cent; 20 per cent.; 
33^ per cent ; 75 per cent Ist Ans. i. 



Peoblem 1. * 

226. To find the percentage, the base and rate per 
cent, being given. 

Ex. 1. B had $175, but lost 8 % of it ; how many dollars did 
he lose ? 

$175 Since 8 % is .08 = 3^, the loss is 

.0 8 found by multiplying $175 by M or by 

$ nOO, Ans. A- Hence, 

Rule 1. Multiply the hose hy the per cent., written decimally ; or, 

Rule 2. Find such part of the base as the rate is of 100 
(Art 151). 

2. A &j*mer having 48 sheep, lost 25 ^ of them ; how many 
did he lose ? 



By Ride 1. 

48 
.2 5 


By Rule 2. 
iof48— 12, Ans. 


240 
96 


Or, 48Xi=12, Ans. 


. 1 2.0 0, Ans. 





231. Meaning of per cent. ? 3*22. i;a<« per cent.? 333. Pexeentage? 394. 

Base of percentage ? 335. In what ways may the rate be expressed ? If expreflwd 

decimally by more than two figures, what are the figures after the second dedinAl 

pf/ice ? 336. Bale Ibr fiadlng peroentage when the base and rate are giTen ? Seeood 

Ral3 ? 
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3. What is 6 % of $250? Ans. $15. 

4. What is 8 % of $250 ? 

5. What is 12^ % of $500 ? Ans. $62.50. 

6. What is 8^ % of 600 bush, of wheat ? Ans. 50 bus. 

7. What is 16f % of 12001b. of cheese? Ans. 2001b. 

8. A l^rmer cultivates 25 acres of corn this year, and intends 
to cultivate 20 % more next year ; how many acres does he in- 
tend to cultivate next year ? Ans. 30. 

9. In an orchard of 900 trees, 33^ % are peach trees ; how 
many peach trees are there in the orchard ? 

10. A teacher pronounced 56 words for his pupils to spell, 
but 14^ ^0 were mis-spelled; how many words were mis- 
spelled? 

11. Only 66§ % of a class of 27 pupils solved a problem given 
them for a lesson ; how many of the class failed ? 

12. The population of a certain city is 18775, what will it be 
in one year from this time if it gains 8 %. 

13. The population of a certain State is 1376875, what will it 
be in one year if it loses 12 % ? 

14. A and B commenced business, each with $8456. A gained 
25 % and B lost 12 % ; how much was A then worth more than 
B? 

15. A speculator paid $56895 for a lot of flour, and lost 9 % ; 
for what sum did he sell the flour ? 

16. One acre of corn yields 80 bushels, and another acre 20 
% more ; how many bushels does the second acre yield ? 

Problem 2. 

a87. To find the rate per cent, when the base and 
percentage are given. 

Ex. 1. One dollar is what per cent, of $4 ? 

4)100 One dollar is \ of $4, and \ reduced 

25 ^ug, to a decimal is .25 ; i. e., $1 is 25 % 
' of $4. The same result is obtained by mul* 

tiplying $1 by 100, and dividing the product by 4. Hence, 

16* 
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Rule. Multiply the percentage by 100, and divide the product 
by the base. 

Note. This rule is the converse of that in Art. 226 ; thus, 25 % of $4 is 
S4 X .25 =$1 ; and, conversely, $1 .00 -^ $4 = .25, i. e. 25%. 

2. What per cent of $150 is $18 ? 

1800-^150=12 %, Ans. 

3. What per cent, of $300 is $19 ? Ans. 6^ %. 

4. What per cent, of $350 is $43.75 ? Ans. 12^ %. 

5. What per cent, of $340 is $34 ? , 

6. What per cent, of $64 is $16 ? 

7. What per cent, of $1000 is $5 ? Ans. J of 1 %. 

8. B inherited $3500, and in 6 months spent $875; what per 
cent, of his inheritance did he spend ? What per cent, had he 
remaining? Ans. Spent 25 %, and had 75 %. 

9. Out of a cask of wine containing 96 gallons, 32 gallons were 
drawn ; what per cent, of the whole remained in the cask ? 

10. A merchant having $1000, deposited $650 in a bank •, 
what per cent, of his money did he deposit ? 

11. A teacher having a salary of $2400, spends $2000 an- 
nually ; what per cent, of his salary does he save ? 

Problem 3. 

328t To find the base when the percentage and th«» 
rate are given. 

Ex. 1. $6 is 3 % of what sum ? 

If $6 is 3 %, then 1 % is J of $6, which is $2, and if $2 \h 
1 %, then 100 % is 100 times $2, which is $200 ; .-. $6 is 3 % 
of $200, Ans. 

The same result is obtained by first multiplying $6 by iOO, and 
then dividing the product by 3; thus, $600 -f- 3 = $200, Ads. 
Hence, 

Rule. Multiply the percentage by 100, and divide the produci 
by the rate. 



'227. Eule for finding the rate when the base and percentage are known ? What of tti? 
rulp, and that in Art. 226? *Z2S. Rule for finding the base when the percentage tod 
rate are known ? 
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2. $9 is 4 % of what sum ? Ans. $225. 

3. $37.50 is 3 % of what sum? Ans. $1250. 

4. $12 is 7 % of what sum.? Ans. $171.42f 

5. $8 is 16 % of what sum ? 

6. 12 is 3 % of what number? Ans. 400. 

7. 37 J is 6 % of what number ? 

8. 33 is If % of what number ? 

9. A former bought a farm for $2756, which was 25 % of 
his property ; what was his property ? Ans. $11024. 

10. A man sold 56 geese, which was 28 ^ of his flock ; how 
many geese had he ? 

11. A merchant having a quantity of flour, bought 600 barrels 
more, when he found that the quantity bought was 75 ^ of all 
he then had ; how many barrels had he before he bought the 
last lot? Ans. 200. 

12. A teacher saves $400 annually, which is 16f % of his 
salary; what is his salary? 

13. The population of a town was 769 greater in 1860 than 
in 1850, and thia was an increase of 20 % on the population of 
1850; what was the population in 1850 ? 

INTEREST. 

229* Interest is money paid for the use of money. 
The Principal is the sum for which interest is paid. 
The Amount is the sum of the principal and interest, 

2S0, An example in interest is only a question in percent* 
age. The principal is the base of percentage (Art. 224), the 
interest is the percentage (Art. 223), and the interest on $1 for 
a year is the rate written decimally (Art. 222). 

2Sh The rate is usually Jlxed by laur, and a higher rate 
than the law allows is usury. 
In New England and most of the United States the legal or 

in III, — ^~ 

229. What is Interest? What the Principal ? Amount? 230. Interest, what 
relation to percentage. What is the base? The percentage? The reUe? 231. 
VLnxr is the zate fixed? What is usury? Name the legal rate In some of the 

Btetes. 
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« 

lawful rate is 6 per cent; in New York and New Jersey, 7 
per cent. ; in most of tho Western States, as high as 10 per 
cent., and in some States 12 per cent by agreement ; in Califor- 
nia and most of the territories 10 per cent or any rate by agree- 
ment; in Massachusetts^ Rhode Island, and Pennsylvania, any 
rate by agreement. On debts in fevor of the United States, 
6 per cent. In France and England, 5 per cent 

Note. In this treatise, 6 per cent, is understood when no per cent, is 
mentioned. 

2S2, When the rate is 6 per cent, the interest of $1 for a 
year is 6 c; for 2 years, 12 c, etc. ; for 1 month, -j^ of 6 c. = 5 
mills or ^c. ; for 2 months, 1 c. ; 9 months, 4^ c., etc; for 1 day, 
^ of five mills zxz ^ mill ; 5 days, | m. ; 12 days, 2 'm. ; etc. 
Hence, 

To find the interest of $1 at 6 per cent, for any time, 

Rule. Take 6 cents (= $.06) for each year^ 1 cent for each 
2 months in the part of a year, five miUs (= $.005) for the odd 
month, if there he one, and 1 mill for each 6 days in the part of 
a month, 

Ex. 1. What is the interest of $1 for 3 yr. 9 m. 18 d. ? 

OPERATION. 

5.1 8 = interest of $1 for 3 years. 
.0 4 5 =f " " " " 9 months. 
.003= « " " « 1 8 days. 



5.2 2 8 = « « « « 3 yr. 9 m. 18 d., A^fl. 
2. What is the interest of $1 for 2yr. 5m. 20d. ? 

OPXRATIOK. 

>.12 = interest of $1 for 2 years. 
.025= « « « « 5 months. 
.0 03^= « " " " 20 days. 



;.l 4 8 ^ = « " " « 2 yr. 5 m. 20 d., Ans. 

NoTB. Special attention is called to the method of reckoning .interest 
found on page 199, Art. 241-2, this book, as a method current among busi- 
ness men. 



il31 . TThat TdU b« understood w^en no nte 1b mentioned ? 333. Rule .for finding 
the iDterettt of$l «fc 6 % for any glxen tVnvet 
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NoTB. With very little practice the pupil will, without making a figurt, 
menially determine the interest of $1 for any length of time. This habit is 
very desirable^ as it will greatly facilitate the computation of interest. 

3. What is the interest of $1 for 3 yr. 1 m. 15 d. ? 

-Ans. $.187J. 

4. What is the interest of $1 for 1 yr. 3 m. 29 d. ? 

Ans. $.079 J. 

5. What is the interest of $1 for 4 yr. 2 m. 4 d. ? 

Ans. $.250f. 

6. What is the interest of $1 for 4yr. 3 m. 17 d. ? 

7. What is the interest of $1 for 4yr. 9 m. 12 i ? 

8. What is the interest of $1 for 10 y. 11 m. 7 d. ? 

9. What is the interest of $1 for 2 y. 11 m. 5 d. ? 

10. What is the interest of $1 for 1 yr. 8 m. 3 d. ? 

S33« To find the interest of any sum at 6 per cent, 
for any given time. 

The interest of $2 is evidently twice as much as the interest 
of $1 ; so the interest of $3, $4, or $7, is 3, 4, or 7 times the 
interest of $1 ; and-the interest of $2.25 is 2.25 (i. e., 2 and 25 
hundredths) times the interest of $1 ; .*. to find the interest of 
any number of dollars we have only to find the interest of $1, 
and then multiply the interest hy the number of dollars in the 
principal 

11. What is the interest of $2 for l.yr. 5 m. 9 d. ? 

$.086 J=interest of $1 for 1 yr. 5 m. 9 d. 
2 

$.173=interest of $2 for 1 yr. 5 m. 9 d., Ans. 

12. What is the interest of $5.50 for 3 yr. 8 m. 18 d. ? 

$.2 2 3=interest of $1 for 3 yr. 8 m. 18 d. 
6.50 



11150 
1338 



$ 1.449 50==interest of $6.50 for 3 yr. 8 m. 18 d., Ans. 

5139. What i« tb« Note? 233. Rnlo for fiodins the interest of «ny sum at 6 per 

cent , for any ti:)ic? Rttrifou ? 



i 



190* 



PERCENTAGE. 



13. What is the interest of $300 for 2 yr. 7 m. 24 d. ? 

$.1 5 9=interest of $1 for 2 yr. 7 m. 24 d. 
300 

$47.700=intere8t of $300 for 2 yr. 7 m. 24 d., Ans. 

14. What is the interest of $700 for 1 yr. 9 m. 12 d. ? 

Ans. $74.90. 

15. What is the interest of $400 for 2 yr. 6 m. 15 d. ? 

16. What is the interest of $350 for 3 yr. 8 m. 24 d. ? 

234. The mode of casting interest given in Art 233 is per- 
fectly simple, but the product is not changed when the multipli- 
cand and multiplier change places (Art 59, Note). Hence, 

To cast interest at 6 per cent, per annum, on any sum, 
for any time : 

Rule. Multiply the principal hy the decimal which represents 
the interest o/" $1 for the given time, 

17. What is the interest of $468 for 2 yr. 6 m. 11 d. ? 



FIRST OPEIUTION. 

4 6 8. = Principal. 
.1 5 1 J = Int. of $1. 



390 
468 

2340 

468 



I = J -[- ^. Instead of 
multiplying by J, as in this 
example, it is usually easier 
to multiply by ^ and ^, L e., 
divide by 2 and 3, as in the 
following operation : 



$ 7 1.0 5 8, Ans. 




SSOONI) OPERATION. 




$468. 




•15Ui 




234 


In like manner, when the 


156 


multiplier is §, we may divide 


468 


by 3 and set down the quo- 


2340 


tient twice. 


468 




$ 7 1.0 5 8, Ans. 





334. Second rale? Reason? SMiett way of multtplylog by fire sixths? Whyeor* 
rect ? Easiest way for tifo thirds? 
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18. What is the interest of $48.50 for 2 yr. 7 m. 21 d. ? 

Ans. $7.68725. 

19. What i»the interest of $248 for 2 yr. 3 m. 18 d. ? 

Ans. $34,224. 

20. W^at is the interest of $965,188 for 2 yr. 3 m. 11 d. ? 

Ans. $132.07—. 

Note 1. In the following examples only 3 decimal places in the product 
will be presei*ved, but if the 41h decimal place is 5 or more, the third place 
will be increased by 1 thousandth. 

21. What is the interest of $225.87 for 1 yr. 3 m. 15 d. ? 

Ans. $17,505. 

22. What is the interest of $35.40 for 2 yr. 6 m. 9 d.*? 

Ans. $5,363. 

23. What is the interest of $450.87 for 1 yr. 7 m. 9 d. ? 

24. What is the interest of $375.50 for 2 yr. 1 m. 8 d. ? 

25. What is the interest of $225.75 for 1 yr. 5 m. 12 d. ? 

26. What is the interest of $84.82 for 2 yr. 4 m. 18 d. ? 

• 27. What is the interest of $125.16 for 1 yr. 11 m.'^5 d. ? 

28. What is the interest of $658.25 for 1 yr. 2 m. 13 d. ? 

Note 2. In the following examples it is necessary to find the time. This 
can be done as in Art. 203, or by finding the number of calendar months 
from the earlier date and counting the exact number of days remaining. 
The last method is quite common where the time is short. 

29. What is the interest of $125 from June 7, 1851, to Feb. 
11,1854? ^ Ans. $20,083. 

30. Find the interest of $154.25 from April 18, 1852, to Jan. 
26, 1855. Ans. $25,657. 

31. Find the interest of $172 from Aug. 7, 1854, to Sept. 9, 
1856. 

32. Find the interest of $254 from Nov. 12, 1855, to Jan 30, 
1857. 

33. What is the interest of $132.25 from Nov. 13, 1836, to 
May 2, 1841? 

34. What is the interest of $100 from March 26, 1841, to 
June 21, 1842 ? 

2:i4. What of decimal places after the third in the Ans. ? £zplain how to find the 
time in example 29 and those following. 
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1335. To find the interest when the principal is in 
pounds, shillings, pence, and farthings : 

Rule. Heduce the lower denominations to the decimal of a 
pound (Art. 175), then proceed as with dollars and cents, and 
finally reduce the decimal part of the interest hack to shillings, 
pence, and farthings (Art 176). 

Note. Bat 3 decimal places in the maltiplicand are used. 

35. What is the interest of 56 £«10 s. 6 d. 3 qr. for 1 yr. 6 m. 
24 d. ? Ans. 5£ 6 s, 3 d. 1 qr. 

36. What is the mterest of 246 £ 18 s. 9 d. 1 qr. for 2 yr. 3 m. 
15 d.? 

37. What is the interest of 125£ 16 s. 8 d. 2qr. from Nov. 13, 
1861, to March 26, 1863? 

23d. To find the interest of any sum for any time, at 
any other rate than 6 per cent. : 

Rule.' First find the interest at 6 per cent,: then divide this 
interest hy 6, which will give the interest at 1 per cent. ; and, 
finally, multiply the interest at 1 per cent by the given rate, 

38. What is the interest of $12450 for 1 yr. 4 m. 12d., at 

OPKRATIOff. 

$ 1 2 4. 5 0, Principal. ■- ^^ 

.0 8 2 = Int. of $1 at 6 % for 1 yr. 4 m. 12 d. ^r^' 

2 4 9 
9 9 6 . 



6 )$10. 20900 = Int. of Principal at 6 %. 
$ 1.7 1 5 = Int of Principal at 1 %. 



5 



$ 8.5 7 5 = Int of Principal at 5 %, Ans. 

39. What is the interest of $342.25 for 1 yr. 9 m. 18d.,at 
8 %? Ans. $49,284. 

235. Rule for casting interest on pounds, shillings, etc.? How many decimal 
fflaces in the multiplicand ore used? 336* Bole for computing interest at any given 
rate? 
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40. What is the interest of $256.84 for I yr. 3 m. 15 d. at 

41. What is the interest of 24£ 6 s. 8 d. 1 qr. for 2 yr. 9 m. 
12 d., at 5 % ? Ans. 3 £ 7 s. 8 d. 3 qr. 

42. What is the interest of 150 £ 10 s. for 2yr. 4 m. 6d., 
at 4i % ? 

S37* To find the amount of any sum at any rate for 
any time : 

Rule. First find the iitterest hy the preceding rules, and to 
the interest add the principal. 

43. What is the amount of $325.75 for 1 yr. 4 m. 24 d., at 6 ^ ? 

OPIBATION. 

$3 2 5.75, Prmcipal. 

.084=Int.of $1 for lyr.4m. 24d. 

130300 
* 260600 

$ 2 7.3 6 3 = Int. of Principal. 
$ 3 2 5.7 5 = Principal. 



\ 



$ 3 5 3.1 1 3 = Amount, Ans. 

44 What is the amount of $224.48 for 2 yr. 6 m. 15 d.? 

Ans. $258,713. 

45. What is the amount of $48.33 for 1 yr 6 m. ? 

46. What is the amount of $365.25 for 1 yr. 3 m. 9 d. ? 

47. What is the amount of $444 from July 18, 1861, to Sept. 
4,1862? Ans. 474.044. 

48. What is the amount of $32.25 from Nov. 15, 1860, to 
July 25, 1862, at 7 J % ? 

49. What is the amount of $187.44 from May 25, 1869, to 
AprH 19, 187|, at 7^ % ? 

Note. The exact interest at 7^ % is 2 cts. a day for every $100. 

50. What is the amount of 82£ 12 s. 6 d. 3 qr. from Feb. 12, 
1860, to Dec. 24, 1862, at 5 % ? 



937. Rale for findiDg the amount of any sum fiv a giren time and rate ? How mnoh 
b th* interest of SlOO, at 7^% for a day ? ^ 

n 
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Partial Payments of Promissory Notes. 

♦ 

238» A Promissory Note, usually called a Note, is an 
engagement in writing to pay to the bearer, or to some person 
named or to his order, at a certain time, a specified sum of 
money, for value received. 

Note. The sum specified is called the Principal, or Face of the Note. 
The person who signs the Note is called the Maker or Promisor. The per- 
son to whom or to whose order it is to be paid, is called the Payee or 
Promisee. 

A person writing his name on the back of a Note indorses it, and as 
Indorser, becomes responsible for its payment. If it be indorsed with the 
words ** without recourse " written above the name, it is simply transferred. 
The. indorser does not, in this case, guarantee its payment. 

A Negotiable Note is one that can be transferred or sold, and in order to 
be negotiable it must be written " to order " or " bearer,** 

A Joint and Several Note is one signed by more than one person, where 
each signer is responsible ** jointly and severally " for its payment. 

Partial Payments are part payments of Notes or other obliga- 
tions. The sums paid are receipted for by being entered upon 
the back of the Note, and such entries are called Indorsements. 

The following is The United States Rule for casting 
interest on Notes when partial payments have been made. 

Rule. Find the amount of the principal to the time of the 
first payment ; from this amount subtract the first payment^ and 
the remainder is a new principal, with which proceed to the 
time of the second payment, and so on to the time of settlement. 

Exception. If any payment is less than the interest due, cast 
the interest on the same principal up to the first time when the sum 
of the payments shall equal or exceed the interest due; then subtract 
the SUM of the payments from the amount of the principal, and 
the remainder is a new principal, with which proceed as before. 

51. $525. Andover, Mass., June 4, 1848. 

For value received, I promise to pay John Davis, or order 
&Ye hundred and twenty-five dollars, on demand, with interest 

Daniel Trusty. 



238. What is a Promissory Note? The Principal or Face? The Maker? The Payee? 
The Indorser? A Negotiable Note? A Joint and Seyeral Note? Partial Payment*? 
Indorsements ? Give the U. S. Rule. 
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On this note are the following indorsements: Sept. 9, 1849, 
$114.20; May 15,1850, $78,285; Aug. 6, 1851, $244,375.; 
what was due Feb. 9, 1853 ? Ans. $191,003. 









OPKSATIOIY. 










Principal. 


Time. 
V. m. d. 


Bate for 
Time. 


Interest. 


Amount. 

• 


Payment. 


New 
Principal. 


1. 


$525. I 1-3-6 


«.076f 


$39,813 


$564,813 


$114.20 


8450.613 


2. 


450.618 


8-6 


.041 


18.476 


469.088 


78.286 


390.803 


3. 


390.808 


1-2-21 


.073J 


28.724 


419627 


244.875 


176.162 


4. 


176.162 1-6-8 


.0906 


16.851 


191.003 Am't due Feb. 9, 1863. 


5 


2. $346 


>.36. 






Boston 


, March 26, 1860. 



For value received, we promise to pay Stephen C. Jones, or 
bearer, three hundred forty-six and ^^ dollars, on demand, with 
interest. Bruce cfe Davis. 

Indorsements : July 20, 1860, $54.75; April 8, 1861, $10; 
Sept 26, 1861, $5.50; Jan. 6, 1862, $150.46; what was due 
May 2, 1862 ? 



OPXRATIOlf. 



$34 6.3 6 Principal. 

6.5 8 1 Int. from Mar. 26, '60, to July 20, '60 ... 3 m. 24 d. 

3 5 2.9 4 1 Amount of Principal to July 20. 
5 4.7 5 1st Payment. 

2 9 8.1 9 1 1st Remainder, forming the 2d Principal. 

2 6.1 41 Int. from July 20, '60, to Jan. 6, '62. (Tiie payments 

April 8, '61, and Sept. 26, '61r being less than the interest then 

d"«). . . lyr. 5m. 16 d. 

3 2 4.3 3 2 Amount of 2d Principal to Jan. 6, 1862. 
1 6 5.9 6 Sum of 2d, 3d, and 4th Payments. 

1 5 8.3 7 2 2d Remainder, forming the 3d Principal. 

3.0 6 2 Int. from Jan. 6,'62, to May 2, '62 ... 3 m. 26 d. 

$ 1 6 1.4 3 4 Amount due May 2, 1862, Ans. 

53. $486.96. ' Andover, May 12, 1860. 

For value received, we, jointly and severally, promise to pay 
Abel Stevens, or order, four hundred eighty-six dollars and 
ninety-six cents, on demand, with interest. James Carter. • 

John Davis. 

Indorsements: Jan. 24, 1861, $154.87; Dec. 6, 1861, 
$75.18; Aug. 18, 1862, $124.87 ; Dec* 6, 1862, $100; what 
is due April 24, 1863 ? Ans. $88,531. 
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54 $167.42. Providence, April 15, 1858. 

For value received, I promise to pay A. B., or order, one 
hundred sixty-seven and ^% dollars, in six months from date, 
with interest. C. D. 

Indorsements : May 21, 1859, $42.18 ; July 17, 1860, 
$6.25; Sept. 9, 1860, -$48.16 ; Jan. 27, 1861, $27.47; what 
was due April 15, 1862 ? Ans. $72,072. 

55. $472.76. MwTork, June 4, 1860. 

For value received of Walter Willis, I promise to pay him, 
or his order, four hundred seventy-two dollars and seventy-six 
cents, in six months from date, with interest at 7 per cent, after- 
wards. Samuel Johnson. 

Indorsements : April 10, 1861, $125.843 ; Nov. 28, 1861. 
$133,724; April 15, 1862, $223.081 ; what was due Nov. 13, 
1862? Ans. $24.97. 

2399 The following is a common rule when settlement is 
made within a year after interest commences. 

Rule. 1. Find the. amount of the principal from the time 
when interest commenced to the time of settlement. 

2. Find the interest of each payment from the time of payment 
to the time of settlement. 

3. SuUract the sum of the payments with their interest from 
the amount of the principal. 

57. $387.75. Burlinytony Vt., May 15, 1861. 
For value received, I promise to pay to Samuel Adams, on 

demand, three hundred eighty-seven and ^j^ dollars, with inter- 
est from date. Henry Phillips. 

Indorsements: July 21, 1861, $75 ;i Oct 10, 1861, $125; 
Feb. 24, 1862, $50 ; what was due at the time of settlement. 
May 15, 1862 ? Ans. $152,186. 

58. A note of $2500, dated June 4, 1861, has the following 
Indorsements : Sept 4, 1861, $562,50 ; Dec. 24, 1861, 

$846.37; Feb. 18, 1862, $362.63; what was due May 12, 
1862? Ans. $821,539. 

■ ■ - - - ■ . » 

9SI9« Bole wbm wttl«m«Qt Is nude within a jwur. 
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*339, The following is The Connecticut Eule : 

1. When payments are made one year or more from the time 
from which the interest is reckoned, or when any payment is less 
than the interest then due, the work of computing the interest is 
performed according to The United States Rule. 

2. When payments exceeding the interest then dtie, are made 
with hi a year from the time from which the interest is reckoned, 
the amount of the principal must be found for a full year, and. 
the amount of the payment from the time of payment to the end 
of such full year, and this, deducted from the amount oftheprin^ 
cipal previously obtained, will form the i^efv principaL 

3. If the year extends beyond the time of settlement, interest on 
the payment is computed to the time of settlement, 

♦58. $975.00. ITiew Haven, January 3, 1863. 

For value received, I promise to pay John Sherman, or order, 
nine hundred and seventy-five dollars, on demand, with interest. 

Richard Thorpe. 

Indorsements: March 5, 1864, $150: July 6, 1864, 
$225.75 ; July 1, 1866, $25; what was due on settlement, Oct. 
31, 1866? 

OPKEATION. 

$975.00 Principal. 

68.575 Interest to March 5, 1864. 

1 4 3.5 7 5 Amount of Principal to March 5, 1864. 
150.00 1st Payment 



8 9 3.5 7 5 2d Principal. 
5 3.6 1 4 Interest for 1 year from March 5, 1864. 



947.1 89 Amount of ^d Principal from March 5, 1864. 
225.75 2d Payment. 

8.9 9 2 Int. on 2d Payment to March 5, 1865. 
2 3 4.7 4 2 Amount of 2d Payment to March 5, 1865. 



7 1 2.447 2d Remainder for 3d Principal. 
70.772 Interest to time of settlement, Oct 31, 1866. 



783.219 Amount " " « « *' « 

25.000 3d Payment, less than the Interest then due. 



$758,219 Dae on settlement, Oct 31, 1866, Abs. 

ir* 
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2i0t Many business men, in computing the interest on 
notes, adopt tlie following 

Rule. Fin^ I the interest of the principal for a year ; also oj 
each payment made during the year from the time of payment to 
the end of the year. Then subtract the sum of the payments, 
together with their interest, from the amount of the principal, and 
the remainder is a new principal, with which proceed for another 
year, and so on to the time of settlement. 

59. A note of $1500, dated July 25, 1859, has the foUowmg 

Indorsements : Sepf. 13, 1859, $100 ; Jan. 25, 1860, $300 ; 
Sept. 19, 1860, $250; Dec. 25, 1860, $225; Aug. 13, 1861, 
300 ; what was due June 13, 1862? • 

SOLUTION. 

Amount of Principal to July 25, '60, 1 yr., $ 1 5 9 0. 

1st Payment, $100. • 

Int. of 1st Pa/t to July 25, '60, 10 m. 12 d., 5.2 

2d Payment, 300. 

Int. of 2d Payment to July 25, '60, 6 m., 9. 

Sum of 1st and 2d Pay'ts, with Int., 41 4.20 

1st Remainder or 2d Principal, 1 1 7 5.8 

Int. of 2d Principal to July 25, '61, lyr., 70.5 48 

Amount of 2d Principal to July 25, '61, 124 6.3 48 

3d Payment, $ 2 5 0. 

Int. of 3d Pay't to July 25, '61, 10 m., 6 d., 1 2.7 5 

4th Pdymentj 225. 

Int. of 4th Pay't to July 25, '61, 7 m., 7.875 

Sum of 3d and 4th Pay'ts, with Int., ' 4 9 5.6 2 5 

2d Remainder or 3d Principal, 750.723 

Int. of 3 d Prin. to June 13, '62, 10 m. 18 d., 3 9.7 88 

Amount of 3 d Prin. to Juno 13, 1862, 790.511 

5th Payment, $300. 

Int. of 5th Pay't to June 13, '62, 10 m., 15. 

5th Payment, with'its Interest, 315. 

Sum due at settlement, June 13, '62, Ans., $4 75,511 



240. Third rule for computing interest on notes t 



-■^ 
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60. A note of $684, dated May 25, 1859, has the following 

Indorsements: June 1, 1859, $100;. July 7, 1860, $100; 
Oct. 13, 1860, $75; Dec. 19, 1860, $50; June 7, 1861, $100; 
Aug. 13, 1861, $40; what was due July 15, 1862? 

Ans. $302,044. 

Note. There is, perhaps, no other operation in Practical Arithmetic In 
which accountants differ so much as in the mode of computing interest. All 
the methods are based upon the principles developed in the preceding pages, 
and it is believed there is no plan, universally applicable, which is more 
simple than the foregoing. 

The following method of reckoning interest is largely used by business 
mea 

The principal advantage arises from the best divisions of time. Facility 
in this can be easily acquired by practice, and to one having frequent occa- 
sion to compute interest the attainment is of great importance. 

Zih The interest of $1 for 6 days, at 6 per cent., is 1 mill. 
The interest of $1 for ten times 6d. = 60 d. = 2 m. is 1 cent. 
The interest of $1 for ten times 2 m. = 20 m. = 1 yr. 8 m. is 1 dime. 
The interest of $1 for ten times 20m.= l 6yr. 8m. is $1. 
So the interest of $2, $3, or $1000, for the same times, is 2, 3, or 
1000 mills, cents, dimes, or dollars. Thus wo see that any num- 
ber of dollars expresses its own Interest in mills, cents, dimes, or 
dollars for the above-mentioned times, and hence, to know the 
Id teres t, it is only necessary to determine the place of the decimal . 
point 

61. What is the interest of $324 for 93 days? 

OPKBATION. 

$3.2 4 = Int. for 6 d. 
1.6 2 = Int. for 3 d.. All like examples can be 

.16 2 = Int. for 3 d. solved in a similar manner. 

$5.0 2 2 = Int. for 9Td^ Ans. Hence, 

2i2. To compute interest at 6 per cent, for months 
and days, 

Rule. Move the decimal point in the principal two places tO" 

340. What of diflTerent modes of computing Interest? What of the best division of 
time? 341. Any sum of moToaj expresses its own interest at six per cent., for what 
tfanes? 
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ward the left, and the result will he the interest for TWO months 
or SIXTY DAYS. Move the point three places toward the left, and 
the result will he the interest for six days. Then take such mul- 
tiples and aliquot parts of these results as the given time may 
require, and the sum of these will he the interest, 

4i*R00P. Divide the computed interest hy the interest of the 
principal for one month, and the quotient should he the number of 
months expressed in the example ; or, divide by the interest for 
one day, and the quotient should he the number of days. 

Note 1. This is the most simple mode of proof, and applies to all 
rules for computing interest The Problems in Interest, page 203, furnish 
other methods of proof. ^ 

Note 2. In computing interest it is customary to consider 30 days a 
month and 12 months a year, and .*. the computed interest for 12 times 30 
days, or 360 days (i. e. for fj^ = ^| ot a year), is truly the interest for a 
whole year. Thus, the computed interest for any number cf days is Jg. too 
large and it must .-. be diminished by ^g- of itself to find the true interest. 
As interest is usually computed for months and days the difference is slight, 
and, in course of business, is seldom considered ; but in England, and in 
dealing with the United States Government, it is customary tocompute true 
interest. 

62. What is the interest of $720 for 7 months and 3 days ? 

7.2 = Int?. for 2 m. 



21.6 = Int. for 6 m. =3 times 2 m. 
3.6 = Int. for 1 m. = ^ of 2 m. 
.3 6 = Int. for 3 d. = J of 6 d. 

2 5.5 6 = Int. for Ym. 3 d., Ans. 

Proof. The interest of the principal for 1 month is $3.60, 
and the Ans. to the example is $25.56; .*. the time in months 
is $25.5 6 -7- $3. 60= 7. 1 m.= 7m. 3d., the time given in the 
example. 

63. What is the interest of $1 260 for 75 days ? 

1 2.6 = Int. for 6 Od. 
3.1 5 = Int; for 1 5 d. = J of 6 d. 

1 5.7 5 = Int. for 7 5 d., Ans. 

942. Rale for computing interest for months and days, at 6 per cent. ? Proof? Notetf 

A'ote 2? 




INTEREST. 201 

IS43* Hiree days is i^^ of a month, .•. -j^ of the interest of 
$1, or any other sum, for 1 month, is. the interest of the same 
sum for 3 days. In like manner, ^ of the interest of any sum 
for any number of months is the interest of the sam£ sum for 
(Iiree times as many days. v 

64. What is the interest of $765 for 2 m. 6 d. ? 

OPBRATION. 

$ 7.6 5 = Int. for 2 m., i. e., for 6 d. 

.765 = Int. for ^ of 60 d., i. e., 6 d. 

$ 8.4 1 5 = Int. for 6 6 d., Ans. 

65. What is the interest of $845 for 6 days ? - 

845 mills = $.845, Ans. 

66. What is the interest of $845 for 2 months ? 

845 cents = $8.45, Ans. 

67. What is the interest of $845 for 1 yr. 8 m. ? 

Ten times 845 cents = $84.50, Ans. 

68. What is the interest of $845 for 1 6f yr. ? 

Ten times $84.50= $845, Ans. 

Note. The pupU will observe that merely changing the position of 
the decimal point, as in the four preceding examples, gives the interest of 
any sum for 6 days, for 2 months, for 1 year and 8 months, or for 16} 
years. 

a 

69. What is the interest of $845 for 1 yr. 10 m. 6 d. ? 

OPBRATION. 

$ 8 4.5 = Int. for 1 yr. 8 m., i. e., for 2 m. 
8.4 5 = Int. for -jJ^ of 2 m., i. e., 2 m. 

»8 4 5 = Int. for ^ of 2 m., i. e., 6.d. 

$ 9 3.7 9 5 = Int. for ~ 2 2 m. 6 d., Ans. 

70. What is the interest of $348 for 22 days ? 

3 ) $ 3.4 8 = Int. for 6 days! 

1.1 6 = Int for 20" days. 
.116 = Int. for 2 days. 

$1.2 7 6 = Int. forT^ days, Ans. 

~- — 

!M3. One tenth of the interest of any sum for any number of months, Is the interest 
if the fame sum for how many days? Rule for determining the interest of any sum for 
6dayB? Tor 2 months? Forlyr. 8m. ? Forl6yr. 8m. ? 
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71. What is the intefest of $41 2 for 5 m.? Ans. $10.30. 

72. What is the interest of $42 for 2 m. 22 d. ? Ans. $.574 

73. What is the interest of $54 for 22 d. ? Ans. $.198. 

74. What is the interest of $2148 for 3 m. 10 d. ? 

75. What is the interest of $75 for 1 yr. 10 m. 6d. ? 
• 76. What is the interest of $173 for 1 yr. 8 m.? 

244, In some States interest is allowed on the annual in- 
terest of the principal which is due and unpaid, if the note is 
written " with interest annually .'* Such examples may be solved 
by computing interest on the principal for the whole time and on 
e<zch year's interest for the time it is due and unpaid; but the fol- 
io wing brief practical mode of computing " annual interest " will 
be of service to the business man. 

Rule. Find the interest on the principal for the given num- 
ber o/* ENTIRE YEARS ; on this interest find the interest for half 
of the years less one, and the months and days; and this loiter in- 
terest is the EXCESS op annual over simple INTERESTybr the 

given time. To this excess add the interest on the principal far the 
whole time, and the sum is the annual interest for the given time. 

11. What is the annual interest of $800 for 5 years ? 

$ 8 0, Principal. 

.3 = Simple Int. of $1 for 5 years. 

2 4 0.0 0= Simple Int. of $800 for 5 years. 5 _ j 
.12 = Simple Int of $1 for 2 yr, i. e., for =z2yr. 

2 8.8 0= Excess of annual over simple Int. of $800 for 5yr, 
2 4 = Simple Int. of the principal, as above. 



$ 2 6 8.8 0= Annual Int. of $800 for 5 yr., Ans. 

78. What is the annual interest of $600 for 6yr. 4 m. 18 d.? 

Solution. The interest of $600 for 6 years is $216; the 
interestof $216for ^of (6 — 1) yr., increased by the months and 
days, viz. 2^yr. 4m. 18 d., or 2yr. 10m. 18d. is $37,368, and 
this is the excess of the annual over the simple interest of $600 
for 6yr. 4 m. 18d. To this add the interest of $600 for 6yr. 
4 m. 18d., viz. $229.80, and we have $267,168, the annual int. 

344. Role for compating annual IntereM f Bzplldn Bz. 77. Bk. 78- 
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79. What is the annual interest of $462.84 for 7 yr. 8 m. 6 d. ? . 

Ans. $256.33. 

80. What is the excess of annual over simple interest of $250 
for 5 yr. 7 m. 24 d. ? Ans. $11,925. 

81. What is the amount of $325, at annual interest for 8 yr, 
6 m. 15 d. ? Ans. $529,393. 

82. What is the amount of $4692.80, at annual interest for 9 
vr. 4 m. 24 d. ? 

Problems in Interest. 

JS45* In every example in interest there are four elements 
or particulars which claim special attention, viz. Principal, Rate, 
Time, and Interest, any three of which being given, the other can 
be found. 

To find the Interest when the Principal, Rate, and Time are 
given, has, thus far, been the object of our discussion. 

The other branches of the -subject give rise to the following 
problems : 

246. Pboblem 1. Principal, Interest, and Time 
given, to find the Rate. 

Ex. 1. At what rate per cent, must $300 be put on interest 
to gain $18 in 2 years ? 

Analysis. $300, at 1 per cent., will gain $6 in 2 years ; 
.*., to gain $18, the rate must be the quotient of $18 -f- $6 = 3. 
Hence, 

» 

Rule. Divide the given interest by the interest of the princi~ 
'paljfor the given time, at 1 per cent, and the quotient will he the 
rate. 

2. At what rate per cent, must $142. be put on interest to 
gain $21.30 in 3 years ? Ans. 5. 

3. If $36 gain $7.56 in 3 years, what is the rate per cent.? 

4. If $300 gain $43.80 in 2 yr., what is the rate per cent. ? 

245. How many particulars claim attention in an example in interest? ' What 
am they ? How many of them are giyen? 246. Ob|}ect0 of Prob. 1? Bale 7 
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247. Problem 2. Principal, Interest, and Rate 
given, to find the Time. 

Ex. 1. For what time must $200 be on interest .at 6 ^ to 
gam $36 ? 

Analysis. $200 in 1 year, at 6 per cent., will gain $12 ; .*., 
to gain $36, the time in years must be the quotient of $36 -f- $12 
= 8. Hence, 

Rule. Divide the given interest hy the interest of the princi-^ 
pal for one year at the given rate^ and the quotient will be the time, 

2. How long must $254 be on interest at 5 ^ to gain 
$44.45 ? Ans. 8.5 yr. = 3 yr. 6 m. 

3. How long must $75 be on interest at 8 % to gain $15.80 ? 

' Ans. 2. 63 J yr. = 2 yr. 7 m. 18 d. 

4. How long must $200 be on interest at 6 ^ to ctmount 
to $236 ? . Ans. 3 years. 

5. For what time must $72 be put to interest at 8J^ % to 
amount to $87.30 ? 

6. For what time must $1000 be put to interest at 9 % to 
gain $247.50 ? 

7. How long must $100 be on interest at 5 % to gain $100? 

Ans. 20 years. 

Note. $100 in 1 year, at 5 % will gain $5 ; .*., to gain $100, the time 
in years must be the quotient of $100 -J- $5 = 20 ; i. e., 

To find the time in which any sum wiU double itself, at any 
rate per cent., divide 100 ^ the rcUe^ and the quotient will be the 
time in years. 

8. In how many years will $50 amount to $100, it being on 
interest at 8 % ? Ans. 1 2 yr. 6 m. 

9. How long will it take any sum of money to double itself 
on interest at 6 % ? 

10. In what time will a sum of money triple itself on interest 
at 5 % ? 

247. Prob. 2? Rule? Rale for finding the time in which any principal will ' 
doable at any rate per cent ? \ 
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S48# Problem 3. Interest, Time, and Rate given, to 
find the Principal. 

Ex. 1. What principal, at 6 5^, will gain $18 in 1 yr. 6 m.? 

Analysis. $1, in 1 yr. 6 m., at 6 per cent., will gain 9 cts^ 
i. e., $.09; .•. the principal must be the quotient of $18 -5- .09 = 
$200. Hence, 

Rule. Divide the given interest, hy the interest of %\ for 
the givefi rate and time, an(f the quotient will be the principal. 

2. What principal, at Q ^o^ will gain $13 in 8 months? 

Ans. $325. 

3. What principal, on interest at 8 % per annum, will gain 
$150 semi-annually ? 

4. B endowed a professorship with a salary of $2000 per 
annum ; what sum did he invest at 6 ^ ? 

(a) To the preceding we* may add 

Problem 4. Amount, Rate, and Time given, to find 
the Principal. 

Ex. 1. What principal, at 5 %, will amount to $110 in 2 
years ? 

Analysis. $1 in 2 years, at 5 per cent., amounts to $1.10; 
.-. the principal must be the quotient of $110 -^1.10= $100. 
Hence, 

Rule. Divide the given amount hy the amount of %\for the 
given rate and time, and the quotient will he the prmcipal, 

2. What principal, at 6 %, will amount to $130.39 in 8 
months? Ans. $125,375. 

3. What principal, at 8 %, for 3 years, will amount to 
$74.40 ? 

4. What is the interest of that sum for 2 yr. 6 m., at 8 %, 
which -will, at the given rate and time, amount to $240 ? 



348. ObjectofPzob. 8? Rule? Prob. 4' Rale? 
18 
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COMPOUND INTEREST. 

249. Compound Interest is interest on both prtnctpal 
and interest^ the latter not being paid when it becomes due. 

The principal may be increased by adding the interest to it 
aiyiually, semi-annually, quarterly, etc., according to agreement, 
and the creditor may receive compound interest without being 
liable to the charge of usury (Art. 231), though he cannot legally 
collect it if the debtor refuses to pay. 

260. To calculate Compound Interest : 

KuLE. Make the amount for the first year or specified 
time the principal ybr the second ; the amount for the second 
the principal for the third ; and so on. From ^A<? last amount 
subtract the first principal, and the remainder is the com-^ 

pound interest. • 

» 

Ex. 1. What is the compound interest on $100 for 3yr. 3 m., 
at 6 % per annum ? 

OPEBATION. 

$100. 1st Principal. 

$ 1 X.O 6 = 6. Interest for Ist year. 

10 6. 1st Am'tor2dPrin. 
$10 6 X.O 6= 6.3 6 Interest for 2d year. 

11 2.3 6 2d Am't or 3d Prin. 
$ 1 1 2.3 6 X.O 6 = 6.7 4 1 6 Interest for ^d year. 

1 1 9.1 1 6 3d Am't or 4th Prin. 
$ 1 1 9.1 1 6X.0 1 5= 1.7 8 65 2 4 Interest for 3 months. 

• 1 2 0.8 8 8 1 2 4 4th or last amount 
10 0. 1st Principal. 

$ 2 0.8 8 8 1 2 4 Com. Int. for 3yr. 3m. 

Note 1. Find the amount for the years as though there were no months 
in the given time, and this amount is the principal for the remaining months. 



249. Compound Interest, what fa It ? How often may the Interest be compounded? 
May the creditor receive compound interest if the debtor chooses to pay ? Can he tdUet 
it if the debtor refuses to pay? 250. Rule for computing eompooud iutereet? Bale 
when there are months and days in the given time ? 
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2. TVhat is the compound interest on $200 for 2 yr. 8 m., at 
4 5^ per annum ? Ans. $22,089. 

3. Wliat is the compound interest on $500 for 3 years, at 7 
'o? Ans. $112.5215. 

4. What is the amount of $5000 at compound interest, for 
4 yr. 10 m. 1 2 d. ? Ans. $6640.629. 

5. What is the amount of $3000 at compound interest for 
2 yr. 6 m. 1 8 d. ? Ans. $3482.036. 

6. What is the compound interest of $10000 for 2yr. 6 m. 
18d., at 6 % ? Ans. $1606.788. 

7. What is the compound interest of $10000 for 2yr. 6nL 
18 d., at 4 % ? Ans. $1053.952. 

8. What is the compound interest of $10000 for 2yr. 6 m. 
18 d., at 8 % ? Ans. $2177.216. 

Note 2. Four per cent of any number is §, and 8 % is | of 6 % of the 
same number, but the compound interest of any sum of money at 4 % is less 
than § of the compound interest of the same sum for the same time at 6 %, 
and the compound interest at 8 % is more than ^ of the Qompound interest 
at 6 %, as maj be seen by examples 6, 7, and 8. 

The compound interest at 4 % is less than half the compound interest of 
the same sum at 8 %, because the hose of percentage, (i. e. the principal,) 
after the Ist year, is less in computing interest at 4 per cent, than in com- 
puting it at 8 %; thus, in computing interest at 4 and 8 % the 1st year 
the base is the same, and one interest is just half of the other; but the 2d year 
one base is $104 and the other $108 ; .*. the interest at 4 % is less than half 
of that atS%. 

9. What is the amount of $250 tor 2yr. 6 m., at 3 ^ for 
each 6 m., compounding the interest semi-annually ? 

Ans. $289,818. 

10. What is the interest of $36 for 1 yr. 9 m., at 2 % per 
quarter, compounding the interest quarterly? 

Ans. $5,352. 

11. What is the compound interest of $864.75 for 3yr. 8 m. 
15 d., at 6 % ? Ans. $208,953. 

12. What is the compound interest of $327.54 for 4yr. 4 m. 
Bd.?* 

SlftO« If compound iBtevBst at 4 ^ half as much as at 8 ^ ? Why ? 
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251. Compound interest may be calculated more ex- 
peditiously by means of the following 

TABLE, 

Showing the Amount q/*$l, £1, etc., interest compounded annuaUy nt 4, 5, 6, 7, 

and 8 per cent., from 1 to 20 years. 



Tr. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



i per Cent. 



1.040000 

1.081600 

1.124864 

1.169859— 

1.216653— 

1.265319+ 

1.315932— 

1.368569+ 

1.423312— 

1.480244+ 

1.539454+ 

1.601032+ 

1.665074— 

1.731676+ 

1.800944— 

1.872981+ 

1.947900+ 

2.025817— 

2.106849+ 

2.191123+ 



5 per Cent. 



1.050000 

1.102500 

1.157625 

1.215506+ 

1.276282— 

1.340096— 

1.407100+ 

1.477455+ 
1.551328+ 
1.628895— 
1.710339-- 
1. 795856- - 
1. 885649- - 
1.979932— 
2.078928+ 
2.182875— 
2.292018+ 
2.406619+ 
2.526950-j- 
2.653298— 



6 per Cent. 



1.060000 
1.123600 
1.191016 
1.262477— 
1.338226— 
1 418519-- 
1. 503639- - 
1.593848-- 
1.689479— 
1.790848— 
1.898299— 
2.012196+ 
2.132928-j- 
2.260904— 
2.396558+ 
2.540352— 
2.692773— 
2,854339+ 
3.025600— 
3.207135+ 



7 per Cent. 



1 070000 

1.144900 

1.225043 

1.310796+ 

1.402552— 

1. 500730- - 

1.605781-- 

1.718186-- 

1,838459-- 

1.967151-- 

2.104852— 

2.252192— 

2.409845+ 

2.578534-1- 

2.759032— 

2.952164— 

3.158815+ 

3.379932-f- 

3.616528— 

3.869684+ 



8 per Cent. 



1.080000 

1.166400 

1.259712 

1.360489— 

1.469328+ 

1.586874+ 
1.713824+ 
1 .850930+ 
1.999005— 
2.158925— 
2.331639— 
2.518170+ 
2.719624— 
2.937194— 
3.172169+ 
3.425943— 
3.7O0018-- 
3.99601 9-- 
4.315701-- 
4.660957- - 



Yr. 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



Note. The irUerest.U $1, £1, etc., less than the amount in the ahove table. 

13. What is the compound interest on $600 for 20 yr. ? 

$ 2.2 7 1 3 5 = Int. of $1 for 20 yr. taken from the Table 
600 

13 24.2810 00=Int. of $600 for 20 yr., Ans. 

1 4. What is the compoimd interest on $30 for 5 yr. 6 m.? 

$ 1.3 3 8 2 2 6 = Amount of $1 for 5 yr. 
.0 3 =Int. of $1 for 6 m. 



.0 4014678 

.338226 =Iiit. of $1 for 5 yr. 

$ .37837278 = Int. of $1 for 5 yr. 6 m. 

30 



$ 11.3 5 11 8 3 40=Int. of $30 for 5yr. 6m., Ans- 
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15. What is the amount of $50, at 7% per annum, for 15 yr. 
ai compound interest ? * 

$2. 759032 = Amount of $1 for 15 yr. 
50 

$13 7.9 51600 = Amount of $50 for 15 yr., Ans. 

16. What is th^ amount of $350.50, at 8 ^^ compoxmd inter- 
est, for 18 years ? 

17. What is the compound interest of $75 for 20 years, at 
8%?. 

18. What is the interest of $500 for 9yr. 6 m., at 4 % for 
each 6 months, compounding the interest semi-annually ? 

Ans. $553,425. 

19. What is the amount of ,$100 at compound interest for 40 
years, at 7 % per annum? Ans. $1497.445. 

20. What is the amount of $100 at compound interest for 30 
years, at 6 % per annum ? 

♦DISCOUNT. 

3518. Discount is an abatement or deduction made for the 
payment of a debt before it is due. 

The PRESENT WORTH of a debt, payable at a future time with- 
out interest, is, evidently, a sum which, put at legal interest, will 
amount to the debt at the time of its becoming due. 

The debt, then, is an amount, the present worth is the princi- 
pal, and the discount is the interest of this principal. Hence, 

353« The rule for finding the present worth is that 
given in Prob. 4, Art. 248, viz. : 

lyivide the given sum hy the amount of $1 for the given rate 
and time. 

The DISCOUNT is found hy subtracting, the present worth from 
the face of the debt. 

* Optional. 



232. What is Discount ? Present Worth ? The debt is the same as what in Art. 248 ? 
Present Worth ? Discount? 253. Rule for finding psesent worth? Discount? Ex 
f lain Bz. 1. 

18* 
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Ex. 1. What is the present worth of $37.44, due in 8 months ?• 
What the discount ? 

op'eration. 

Amount of $1 for 8 m., 1.0 4) 3 7.4 4 (3 6, Present worth. 

312 



$3 7.4 4, Given sum, 6 24 

3 6.0 0, Present worth, 624 

$ 1.4 4, Discount 

2. What is the present worth of a debt of $100, payable in 
one year, without interest? What the discount? * 

Ans. Present worth, $94.339-|-; discount, $5.661 — . 

3. What is the present worth of $1319.29, due in 2 yr. 11m.? 

Ans. $1122.80. 

4. What is the present worth, of $141.50, due in 1 yr. 3 m. 
15 d.? Ans. $131.32+. 

5. What is the present worth of ^$346.87, due in 2yr. 4 m. 
12 d.? Ans. $303.74—. 

6. What is the discount on $456.25, due in 9 m. 12 d. ? 

Ans. $20.48. 

7. What is the present worth of $490.50, due in* 1 yr. 6m. ? 
What the discount ? 

8. What is the discount on $315, due in 1 year, at 5 % ? 

9. I have a note for $1000, payable May 1, 1863 ; what dis- 
count shall I make for payment to-day, Aug. 19, 1862, money 
bearing interest at 10 % per annum? Ans. $65.42. 

Note. The interest on tlie present worth equals the discount on the 
debt. 

10. What is the interest for 6 months on the presentworth of 
a note for $350, due 6 months hence? Ans. $10.19. 

11. What is the interest for a year on the present worth of a 
note for $756, due 1 year hence? 

12. I have a note for $436, payable June 21, 1863 ; what is 
the worth of the note to-day. May 12, 1863, money being worth 
8 % per annum ? 

13. What is the discount on $896, due in 1 yr. 8 m. ? 

14. What 18 the present worth of $475, due in 2 yr. 4 m. 12d. 7 



I 
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BANKING AND BANK DISCOUNT. 

253 a. A Bank is an institution, incorporated by law, for 
the safe keeping and loaning of money, dealing in exchange, 
furnishing a currency for circulation, etc. 

The charter incorporating a bank, defines its privileges and 
limits its powers. 

The Capital Stock of a bank is the money paid into the 
bank by the stockholders, as a basis of business. 

Note 1. Banks are of three kinds, viz. : Banks of Deposit, Banks of 
Discotint, and Banks of CircukUion, 

A Bank of Deposit receives and takes care of money, subject to the order 
of the depositor. 

A Bank of Discount loans money upon notes, drafts, and other securities. 

A Bank of Circulation issues its own bills or notes, which are usually re- 
deemable in coin at the bank which issues them, and, because redeemable in 
coin, they pass as money in business transactions. 

Banks in this country usually combine the threefold office of deposit, dis- 
count, and circulation. 

Note 2. The affairs of a bank are controlled by a Board of Directors, 
chosen annually by the stockholders from among themselves. 

The President and Cashier, appointed by the Directors, superintend the 
business of a bank and sign all bills which it issues. 

A Bank Check is an order for money, drawn on the bank. 
The/occ of a note is the sum for which it is written. 
The maturity of a note is the day when it becomes due. 

In most of the states a note is not UgaUy due until three days 
after the time which the note specifies for its payment. These 
three days are called days of grace. A note matures upon the 
last day of grace. 

Note 3. When a note becomes due on Sunday or a legal holiday, it is 
l^ally payable on the preceding day. 

233 a. What is a Bank ? What of its privileges and powers ? What is the 
Capital Stock of a Bank? Banks are of how many kinds? What? The oflSce of 
each? What of banks in this country? Directors,, how chosen? Da ties of Presi- 
dent and Cashier? A Bank Check, what? The face of a note? The maturity? 
What of days of gxaoe? When does a note mature? What of Sundays and 
holidays? 
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Note 4. A note made payable in a certain number of days is not due 
until that number of days and grace expire ; thus a thirty days* note, dated 
Jan. 31, becomes due March 5 (or, in leap-year, March 4), but a note made 
payable in a certain number of months, nominally matures on the same day 
of the month that it is dated, if there are so many days in the month when 
it matures ; or, if there are not so many days in the month, it matures on 
the last day of the month ; thus, a one month note, dated on the 28th of Febru- 
ary, nominally matures March 28, and legally matures March 31 ; but a one 
month note, dated on Jan. 28 (except in leap-year), or on Jan. 29, Jan. 30 
or Jan. 31, nominally matures Feb. 28, and legally March 3. 

353 b. Interest on money borrowed at a bank is paid when 
the money is borrowed, ' fbe interest deducted in advance from 
the face of a note, and retained by the bank as compensation for 
the money borrowed, is called Bank Discount. The money re- 
ceived by the borrower is called the Proceeds or Avails of the 
note, and is equal to the face of the note, less the interest. The 
note is said to be discounted. 

To find the bank discount and the proceeds of a note, 
payable at a specified future time, without interest, 

Rule. 1. Find the interest on the face of the note, at the 
given rate, from the time of discounting to the maturity , and the 
result will he the discount. 

2. Subtract the discount from the face of the notCy and the 
remainder will be the proceeds or avails, 

Ex. 1. What is the bank discount on a 90 days note for 
$368 ? What are the proceeds ? 

$ 3.6 8 = Interest for 6 days. 

1.8 4 = Interest for 3 days. 

.1 8 4 = Interest for 3 days. 

$ 5.7 4 = Interest for 9 3 days, 1st Ans. 
$368 — $5.7 04=$36 2.2 96, proceeds, 2d Ans. 

2. 1 have a 6 months note for $768, dated May 12 ; what will 
be the avails if I get it discounted Sept. 3 ? 

— ■ — * - - - — " 

253 a. A note payable in a number of days, when due ? In a number of 
months, when due? 253b. Interest paid at bank, when? Money received, calM 
what? Rule for finding' bank discount ? For finding the proceeds of a note ? 
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7.6 8 = Interest for 2 m. 
1.5 3 6 == Interest for 1 2 d. 



9.2 1 6 = Discount. 
$ 7 6 8 — $ 9.2 1 6 = $ 7 5 8.7 8 4^ proceeds, Ans. - 
Six months and grace from May 12 expire Nov. 15. From 
Sept. 3 to Nov. 15 is 2 m. 12 d., the time for which the note is 
discounted. ^ 

3. What will be the bank discount and what the proceeds on a 
4 months note for $8646? 

4. On a 90 days note for $1842 at 7 % ? 

5. On a 6 months note for $489, at 5 % ? 

6. A 4 months note for $629, dated Feb. 27, was discounted 
Apr. 12 ; what were the proceeds ? 

7. What is the difference between bank discount and true dis- 
count (Art. 252) on an 8 months note for $4600 ? 

Note 1. When a note bearing interest is discounted before its matur- 
ity, the amount of the note at maturity, rather than its face, is the base for 
discountijig. 

8.^ What are the proceeds of a note for $10000, payable in 6 
months and bearing interest, if discounted 2 months before its 
maturity ? 

The amount of $10000 for 6 m. 3 d. is $10305, and the in- 
terest of $10305 for 2 m. is $103.05, which taken from $10305, 
leaves $10201.95, Ans. 

9. What are the proceeds of a note for $6844, payable in 4 

months and bearing interest, if discounted 1 month after date ? 

Note 2. Business men often deduct more than the legal rate of interest 
for present payment of a bill havitig a term of credit. 

10. What shall I pay on a 6 months bill of $75, if 5 % be 
deducted for cash ? 

11. What on a bill of $250, if 8 ^ is deducted ? 

253 c. To find the sum for which a note must be 
written that the proceeds may be a specified sum. 

Ex. 1. For what sum must a 45 days note be written, that 
the proceeds may be $240 ? 



253 b. What is Note 1? Note 2? 
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opiRATioH. The proceeds of $1 for 

$ 1.0 45 days and grace, are 

Interest of $1 for 48 days, .0 8 $0,992, and .-. the face of 

Proceeds of $1 ':9T2 the note must be a^ many 

«^ . ^ ^ . . r. o ^ dollars as $0,992 is con- 

$240^ .992 = $ 2 4 1.9 3 5, ^-^^^ ^-^^^ j^ $240, viz. 

Ans.] $241,935. Hence, 

KuLE. Divide the required, proceeds by the proceeds of $iybr 
the given rate ctnd timcj and the qrwtient will he the number oj 
doUars in the face of the required note, 

2. *For what smn must a 3 months note be given, that the pro- 
ceeds may be $300 ? 

3. A farmer sold produce for which he received a 60 days 
note, which he immediately had discounted at the bank. The 
proceeds of the note were $593.70 ; what was its feice ? 

4. A merchant wishes to borrow $1200 at a bank, for 90 days; 

what shall be the face of the note, the rate of interest being 

7%? 

INSIJRANCE. 

l^lr. Insurance is a contract of indemnity for a stipulated 

amount, against loss from any specified casualty. 

Note. There are different kinds of insurance, as Fire, Marine, Life, and 
Accident Insurance. 

.^5« The Premium is the sum paid for the insurance, and 
is usually computed at a certain per cent, on the sum insured. 
The per cent, varies according to the nature, locality, etc., of the 
property, or the age, place of residence, etc., of the person 
insured ; also according to the length of time for which the 
security is given. 

Note. Some property is so hazardous, that insttrance companies decline 
taking the risk at any per cent. 

356. The Policy is the writing or record of the contract, 
given by the insurer to the insured. The policy specifies the 
nature of the risk, and names the hour when it begins and ends. 

253 c. To find the fiuw of a note sach that the proceeds shall he a specified 
sam, Rule? 354. What is Insarance? What different kinds? 355. Preminm? 
How computed? Does the per cent, yary ? Why? 959. What isthaPottoyt What 
does it specify ? 
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257. If property is ftilly insured, the owner is tempted to 
destroy the property, and secure its value from the insurance 
company. To prevent suc}i fraud, companies will usually insure 
the property for only about f or | its value, requiring the owner 
to risk the remainder. The same property may be insured at 
several different offices, by consent of the companies insuring 
it, but not so that the whole sum insured at the different offices 
shall exceed that per cent of its value which a single company 
is accustomed to insure. 

258. To calculate the premium on a given sum : 

Rule. Multiply the sum insured by the rate per certt, written 
decimally. 

Note. The insured usually pays a given sum, say, $1 .25, for the polia/, 
in addition to tbe premium of a certain per cent, on the sum insured. 

Ex. 1. What is the cost of insuring $2500 on my house for 
1 year at 2 %, the policy being $1.25 ? 

OPEKATION. 

$ 2 5 X .0 2 = $ 5 0.0 0, Premium. 

1.2 5 , Policy. 

$ 5 1.2 5, Ans. 

2. What is the annual premium for insuring a manufacturing 
establishment in the sum of $75000, at 3 % ? Ans. $2250. 

3. In a certain house, the furniture, worth $2400, is insured 
for f its value at If % ; what is the premium ? 

4. The Merrimac Mutual Fire Insurance Company have 
insured $2000 on my house for a period of 5 years, at J- of I 
% ; what is the cost, the policy being $1.25. 

5. I buy a house for $8000, and get it insured for f of its 
value at -| of 1 % ; the house being burned, what is my loss ? 
What is the loss of the insurers ? 

Ans. My loss, $2040 ; loss of Co., $5960. 

25T. Is property usually insured for its foil value ? Why not ? May it be Insured 
at more than one office ? On what conditions ? 358* Rule for computing premium ? 
Cost of policy? 
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6. What is the premium, at 1^ %, for insuring $75000 on a 
steamboat and cargo from Boston to Havre ? 

7. A cotton factory worth $25000, and the machinery and 
stock worth $35000, are insured for ^ their value at 3 % ; what 
is the premium ? 

8. What is the annual premium for insuring $6000 for 7 years 
on the life of a man 25 years of age, the rate being .97 of 1 % 
annually? Ans. $58.20. 

9. What will be the annual premium for insuring $8500 for 
10 years on the life of a man 30 years of age, the premium 
being 1.09 % ? 

STOCKS AND BONDS. 

359i The Capital or Stock of a Bank, Eailroad, Insur- 
ance Company, or other Corporation, is the money or other 
property employed in transacting the business of the Company. 

Government, municipal, railroad and other bonds are written 
obligations to pay a certain sum of money at a given time, with 
interest at stated periods. 

The principal United States Bonds are 5-20's, which draw 6 % interest 
in gold, and are redeemable after 5 years from date^ at the option of the 
government, and are payable in 20 years; and } 0-40*8, which draw 5 % 
interest in gold and are redeemable after 10 years from date, at the option 
of the gorernment, and are payable in 40 years. 

260. The capital or stock of a company, is usually divided 
into a number of equal parts, called shares^ and the owners of 
the shares are called stockholders, 

361. The nominal ox par value of a share of stock is ajlxed 
sum (in most companies $100), but the market value varies 
according to circumstances ; depending on the management and 
prospects of the company and the general prosperity of the 
country. 

Note. In this work, $100 is considered the par value of a share of stock, 
unless some other sum is named. 

259* What is the Capital or Stock of a Company? What are bonds? What are 
the principal U. S. Bonds ? 260. How is the capital or stocic of a company divided ! 
261. What is the par value of stock ? The market ralue, how does it jaxj ? 
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S6St If a share of stock sells for its nominal value, it is 
said to be at par ; if it sells for more, it is at a premiunty or 
above par ; if it sells for less, it is at a discount, or below par. 

When it takes more than $100 in paper currency to buy $100 
in gold, gold is said to be at a premium, but as gold is the stan- 
dard of value the paper currency is really at a discount. 

263. The interest paid on government bonds, and the profits 
from the business of companies, distributed from time to time 
among the stockholders, are called Dividends. 

The sums. of money occasionally required of the stockholders, 
to meet the losses or expenses of the company, are called Assess- 
ments, 

S64. Assessments, dividends, discounts, and premiums are 
percentages on the par value of the stock as a base. Hence, 

Problem 1. To find an assessment, a dividend, dis-. 
count, or premium : 

Rule. Multiply the par value of the stock by the rate per 
cent,, written decimally, 

Ex. 1. The directors of a manufacturing company, wishing to 
enlarge their works, call for an assessment of 5 per cent, on the 
capital of the company ; what will be the assessment on $15000 
worth of the stock ? 

OPERATION. 

$ 1 5 ' The operation is the same as for 

.0 5 computing interest for 1 year, at any 

$ 7 5 0.0 0, Ans. given rate. 

2. Th^ Boston and Maine Eailroad Company paid a dividend 
of 4 %, Jan. 1, 1861 ; what was paid on 25 shares of its stock? 

4 % on $100 (price of one share) =$4. $4 X 25 representing number of 
■hares, = $100. Ans. 

« 

i262. When is stock at par ? Above par ? Belo\7 par ? When is gold at a premiam ? 
S63. What are diyidends? Assessments? 264. Rule for computing dividends, 
assessments, etc. ? 

19 
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3. What is the discount on $1400 worth of stock whicli selld 
at 30 % below par ? . Ans. $420. 

4. Suppose the New England Glass Co. Stock sells at an 
advance of 10 fo^ what is the premium on 5 shares at $500 
per share ? 

265, Pboblem 2. To find the market value of stock 
when. sold at a premium, or at a discount. 

Ex. 1. What is the market value of $5000 worth of stock, 

at a discount of 5 fo ? 

Note 1. $5000 in stock at $100 a share (Art. 261, Note) represents 50 
shares. A discount of 5 % makes the market valae of each share $95. 
$95 X 50 == $4750. Ans. 

2. What is the market value of 6 shares of Fitchhurg Bail- 
road Stock, at an advance of 2 fo ? 

Note 2. At 2 % advance the market value of each share is $102. $102 
X6==$612. Ans. 

• KuLE. Multiply the market value of one share of the stock h^ 
the number of shares. 

3. What shall I receive for 12 shares of the Andover Bank 
Stock at 9 % premium? Ans. $1308. 

4. What is the market value of 75 shares of Railroad Stock 
at a discount of 85 % ? 

5. What is the premium on 15 Shares of the Western Rail- 
road Stock at 18 % advance. 

To change gold into currency and currency into 
gold. 

1. How much paper currency can be bought for $300 gold, 

when gold is at 125 % ? 

Solution. $1 gold will buy $1.25 currency, and $300 will buy $1.25 X 
300 = $375. Ans. 

2. How much gold will $638.40 in paper currency buy, gold 
being at 114 % ? Ans. $560. 

3. If gold is worth 112 J, how much currency will it take to 
buy $2500 in gold ? Ans. $2812.50. 

_ _ ■ - - 

i£65. Rule for finding the market yalae of stocks ? 
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266. Pboblem 3. To find how many shares of stock 
may be bought for a given sum. 

Ex. 1. How many shares of Raihoad Stock may be bought 
for $870v'wheii the market price is 13 % below par ? 
$870 -T- $87, price of one share =10 shares. Ans. 

2. How many shares of the Western Railroad stock may be 
purchased for $575, when it is 15% premium? 

$575 -7- $115, price of one share = 5 shares. Ans. 
Rule. Divide the sum to he expended hy the number repre^ 
senting the market value of one share of the stock. 

3. How many shares of the Exchange Bank Stock, at 25 per 
cent premium, can be bought for $1000 ? Ans. 8. 

4. How many shares of Mining Stock, at 12 per cent, dis- 
count, may be bought for $2200 ? 



1. If U. S. 5-20*s are selling at 114 J how much will $5000 
in bonds cost? Ans. $5725. 

2. A person invested $13625 in U. S. 10-40's at 109, what 
amount in bonds did he receive ? 

3. If* the premium on gold is 20%, what is the gold value of. 
a dollar in currency ? Ans. $0,833. 

4. Invested $1150 m TJ. S. 5-20's at 115, and $1150 in Bos- 
ton City 6's at par, interest of latter payable in currency. If 
both are redeemed in ten years, which is the better investment 
and how much, gold being at an average of 15% premium until 
redemption and then at " par " ? Ans. The 2d, by $150. 

8m Appendix for ftirther diacnsaioa of GoTernmait Seoorlties. 

COMMISSION AND BROKERAGE^ 

267. Commission or Brokerage is the compensation re- 
ceived hy an agent for transacting certain hinds of business. 

The agent is variously styled as factor, hroker, collector, cor- 
respondent, commission merchant, etc. 



266. Rule for finding how many ehares of stock may be bought fqr a given sum T 
367* What is Commiarion or Brokerage ? What is the agent styled ? 
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2ft8« Commission or Brokerage is a certain percentage on 
the money collected or expended. Hence, 

Problem 1. To compute Cominission or Brokerage 
on a given sum : 

Rule. Multiply the given sum hy the rate per cent., written 
decimally, and the product will he the commission, 

Ex. 1. What shall I pay my agent for selling $4786 worth 
of goods, his commission being 4 % ? 

$ 4 7 8 6 X -0 4 = $ 1 9 1.4 4, Ans. 

2. A commission merchant sells farm produce to the amount 
of $1892 ; what is his commission at 2 % ? 

3. The taxes in the town of B for 1862, are $15000 ; what 
is the cost of collecting them at J of 1 % ? Ans. $75. 

4. My agent has lent for me $21 24. His commission is ^ of 
1 % ; what shall I pay him ? 

5. My correspondent in Paris has bought for me 6 bales of 
French calico, each bale containing 50 pieces of 30 yds. each, 
at 25 c. per yard. ; what is his commission at f % ? 

6. My agent in New Orleans h^ sold for me 400 pairs of 
boots at $1.50, 400 pairs of shoes at 75 c, and 500 pairs do. at 
$1 ; what is his commission at 3 ^, and what shall he remit 
tome? 2d Ans. $1358. 

S69t Problem 2. To find the commission or bro- 
kerage, when the agent is to take his pay from the sum 
remitted and invest the balance. 

Ex. 1. Sent my agent in London $5100, out of which he is to 
take a commission, and invest the balance in goods. What sum 
will he invest, his commission being two per cent, on the pur- 
chase, and what is his commission ? 

$5100-=- 1.0 2=$500 0, Investment. 
$5100 — $5000 = $100, Commission. 

Since the commission is 2 per cent, on the sum expended, the 
agent must have $1.02 for every dollar he pays for goods ^ .*. he 

308. Rule for compuUng commission ? 
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can invest as many dollars as $1.02 is contained times in $5100, 
viz. $5000, and this subtracted from the $5100 gives $100 for 
the commission. Hence, 

Rule. * 1. Divide the given sum hy 1 increased hy the deci- 
mal expressing the rate per cejfit. of commission, (ind the quotient 
will he the sum to he invested, 

2. The sum invested suhtracted from the given sum will Uave 
the commission. 

2. I intrust $10000 to my factor in New Orleans for the pur- 
chase of cotton. What sum shall he invest after deducting \ % 
commission for the purchase, and what are his fees ? 

Ans. $9950.25 — , Investment ; $49.75-f-, Commission. 

3. Sent $40100 to a Boston broker for the purchase of bank 
stock. The brokerage is ^ % on the purchase ; what does he 
pay for stock, and what is the brokerage/? 

4. Sold a quantity of merchandise for my employer for $5000. 
Also purchased goods for him to a certain amount, and, having 
calculated my commission at 5 % on the sale and 3 % on the 
purchase, our accounts balanced ; what did I pay for the goods 
bought ? What was my commission on the sale ? On the pur- 
chase ? 

TAXES. 

370. A Tax is a sum of money assessed upon the person, 
the property, or the income of individuals by the authorities of 
a town, county, state, or other section of a (Tountry, or by the 
national government, to defray the expenses of government, to 
construct public works of common utility, etc. 

1871. A tax on property is assessed at a certain per cent. on» 
the estimated value of the property. 

The tax on the person, called the capitation or poll tax, is 
assessed equally upon all individuals liable to pay a poll tax. A 

person so taxed is called a poU, 

____^______ ^ 

269. Rule when the commission is to be taken from the sum remitted ? 270. What 
ifl a tax ? By whom aneosed ? For what ? 271. How is the tax on property assessed? 
Th« tax upon the person, called what ? What is a poll ? 

19» 
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2^2* Property is of two kinds, viz. reed and personal estate. 

Real Estate consists in immovahle property ; e. g. lands^ 
houses, mills, etc. 

Personal Estate consists in movable property, as money, 
notes, cattle, tools, bank stocks, railroad stocks, skips, etc. 

873t An Inventory is a list of articles of property, with 
their estimated value. 

An assessor is an officer appointed to estimate the value of 
property for the purpose of taxation. 

I374:. The method of assessing taxes is not the same in all 
its details in the different States, but the essential principles are. 

In some of the States the tax bill is so made as to show the 
amount of tax upon the real estate and personal property sepa- 
rately ; in other States no such distinction is made. 

In many States the rate of taxation on the polls is established 
by law, otherwise it is customary to assess a certain part of the 
tax on the polls, and: the balance on the property. 

I375. In Massachusetts, the assessors are required to assess 
upon the polls about one sixth part of the tax to be raised, pro- 
vided the poll tax of one individual for town, county, and state 
purposes, except highway taxes, shall not exceed $2.00 for one 
year. The remainder of the sum to be raised is apportioned 
upon the taxable property of the town, county, or state. Hence, 

To Assess Taxes, 

HuLE. Ascertain the number of polls liable to taxation, and 
take an inventory of the taxable property. Multiply the sum 
assessed upon one poll by the number of taxable polls, and subtract 
the product from the sum to be raised. Divide the remainder by 
the taxable property, and the quotient will be the tax upon $1. 
Multiply the taxable property of an individual by the number 
expressing the tax upon $1, to the product add his poll tax, and 
the sum will be his total tax. 



272. How many kindR of property ? What is Real Estate? Personal Estate ? 273. 
What Is an Inventory ? What in an Assessor ? 274. Are the details of taxation tlM 
same in all the States ? 275. The rule in Massachusetts? 
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Ex. 1. The town of A is to be taxed $5999. The real estate 
of the town is valued at $500000 and the personal at $300000. 
There are 666 taxable polls, each of which is assessed $1.50. 
What is the tax of B, whose real estate is valued at $4000 and 
his personal property at $8000, and who pays one poll tax. 

$1.50 X 666 = $999, sum assessed on the polls. 

$5999 — 999 = $5000, sum to be assessed on the property. 

$500000 -f- 300000 = $800000, amount of taxable property. 

$5000 -f- 800000 = 6^ mills, tax on $1. 

$4000 -f- $8000 = $12000, B's taxable property. 

$12000 X .006^ = $75, tax on B's property. 

$75 -f- $1.50 = $76.50, B's entire tax, Ans. 

Note. To save labor (by using smaller numbers), assessors frequently 
take 6 per cent, of the inventory instead of the entire valuation; but the 
labor may be lessened still more by taking 10 per cent., as in Ex. 2. 

2. The town of F, whose valuation is $356400, has 6 taxable 

_ • 

inhabitants. A, B, C, D, E, and F, who wish to raise a tax of 
$1800. The taxes of the several inhabitants are for the number 
of polls and the property, as in the following 

INVENTORY. 



Names. 


Number 
of Polls. 


RealBstate. 


Personal 
Estate. 


Total. 


10 per Cent. 


A 
B 
C 
D 
E 
F 

TotAlfl, 


3 
2 

1 
3 
3 


$ 

24875 

19462 
28424 
15860 
19933 • 


70405 
38460 
47628 
56486 

34867 


95280 
38460 
67090 
84910 
15860 
54800 


9528 
3846 
6709 
8491 
1586 
5480 


12 


108554 


247846 


356400 


35640 



The tax upon each poll being $1.50, what per cent, is levied 
on the property, and what is the tax of A, B, C, D, E, and F ? 



275 «. Explain Ex. 1. What is often done bj assessors to save labor? What improva- 
nMnt l8 ■aggested ? What is the ol^eot of the Table f Explain Ex . 2. 
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In calculating a tax list it is most conrenient to form a toMe 
showing the tax upon $1, $2, $3, etc. in the percentage column, 
and then calculate the taxes of the several inhabitants from the 
table ; thus, in solving Ex. 2, first find the tax raised on aU 
the polls ($1.50 X 12 = $18)^ and, having deducted this from 
the total tax, ($1800 — $18 = $1782), divide the remainder 
by the assumed percentage of the taxable property in town 
($1782 -f- 35640 = $.05), to find the tax on $1 in the percent- 
age column. Then form the 

TABLE. 



Prop. 

$ 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


$ 


$ 


$ 


$ 


$ 


$ 


$ 


1 


0.05 


10 


0.50 


100 


5.00 


1000 


50.00 


2 


0.10 


20 


1.00 


200 


10.00 


2000 


100.00 


3 


0.15 


30 


1.50 


300 


15.00 


3000 


150.00 


4 


0.20 


40 


2.00 


400 


20.00 


4000 


200.00 


5 


0.25 


50 


2.50 


500. 


25.00 


5000 


250.00 


6 


0.30 


60 


3.00 


600 


30.00 


6000 


300.00 


7 


0.35 


70 


3.50 


700 


•35.00 


7000 


350.00 


8 


0.40 


80 


4.00 


800 


40.00 


8000 


400.00 


9 


0.45 


90 


4.50 


900 


45.00 


9000 


450.00 



Now to find A*s tax from this table : 



Tax on 


OPERATION. 

$9000 — 


$ 4 5 0. 


a u 


500 — 


2 5. 


« a 


20 — 


1. 


« a 


8 — 


.4 


tc a 


3 polls — 


4.5 



A's total tax = $ 4 8 0.9 



In the same manner the 
tax of B, C, etc., may be 
found. By the above rea- 
soning the tax is found to 
be 5 per cent, on the per- 
centage column, or ^ per 
cent, on the entire taxable 
property. 



CUSTOM-HOUSE BUSINESS. 

276. Customs or Duties are taxes levied by the General 
Government on imported or exported goods, to support the gov- 
ernment and to protect home industry. 
Note. In the United States, duties are levied on Imported goods only- 



979* Wbat are Customs or Butios ? 
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277t All goods brought into the United States from foreign 
countries, must bo landed at certain places called ports of entry. 

At each port of entry a cttstom-house is established by govern- 
ment, with officers to compute and collect the duties. 

All duties are regulated by government, and arc different at 
different times and in different countries. 

Note. To bring in merchandise secretly and without paying duties is 
called 5mtf^i^/tn^, and persons so engaged are liable to punishment if detected. 

- S78« Tonnage is a tax upon the vessel, without reference 
to its cargo, for the privilege of coming into a port of entry. 
The amount of tonnage depends upon the size of the vessel. 
> The income from duties and tonnage is the revenue of the 
government Occasionally, when the revenue from duties and 
tonnage is insufficient to defray the expenses of government, 
direct taxes are levied, by authority of our national congress, 
upon the person, the property, and the incomes of the inhabitants. 

279t Duties are either ad valorem or specific. 

An Ad valorem Duty is a certain percentage computed on 
the market value of the goods in the country from which they 
are imported. 

A Specific Duty is a certain sum per ton, gallon, yard, etc., 
without regard to the cost of the article. 

280. An Invoice is a list of the articles sent to a purchaser 
or agent, with the prices annexed. 

^ Ad valorem Duties. 

I881t Problem 1. To compute ad valorem duties : 

Rule. Multiply the cost of the goods hy the given per cent 

Ex. 1. What is the duty, at 40 per cent., on 25 cases of French 
broadcloths, mvoiced at $30000 ? 

$30000X.4 = $1200 0.0 0, Ans. 

277. Imported goods, where landed ? A custom-house, what ? Smugglinf;, what? 
278. Tonium^? OoTemment revenue, how obtained? Direct taxes, when levied? 
B79. How many kinds of duties? What? Ad valorem Duties, what? Specific? S80* 
An Invoice ? 281. Bule for computiois ad valorem duties .' 
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2. What is the duty, at 25 per cent., on 4796 lb. of Russia 
iron, worth 10 c. per lb. ? Ans. $119.90. 

3. What is the duty, at 36 per cent., on an invoice of silks, 
which cost $5765 in Italy ? 

4. At 33^ per cent., what is the duty on an invoice of Irish 
linen, amounting to $13248 ? 

Specific Duties. 

282* Specific duties are computed only on the actual weight 
or measure of merchandise ; hence certain allowances are made 
before calculating the duties. 

Leakage is an allowance for actual deficiency on liquors in 
casks, paying duty by the gallon. 

Breakagst is an allowance of a certain per cent, or for actual 
deficiency on liquors in bottles. 

Draft or Tret is an allowance made in the weight of goods, 
because of waste or refuse-matter. 

Tare is an allowance on account of the weight of the box, 
cask, bag, etc., which contains the goods. 

Gross Weight is the weight of 4ihe article before any of these 
allowances are made. 

Net Weight is the weight of the merchandise after all the 
allowances are made. Duties are computed on net weight. 

Note. The rates of draft, tare, leakage, etc., are regulated by law, and 
are difierent on different articles and at different times. 

^3. Problem 2. To compute specii&e duties. 

Ex. 1. What is the duty on 10 casks of molasses, containing 
65 gallons each, at 5 cents per gallon, allowing 2 per cent for 
leakage ? 

OPE&ITIOIT. 

6 5 X 1 = 6 5 0, No. gal. in 10 casks. 
650X»0 2= 13, Allowance for leakage. 

6 3 7, No. gal. net. 
637X-0 5 = 3 1.85 ; .-. duty = $ 3 1.8 5, Ans. Hence, 

383. Specificduties, compated on what? What is leakage? Bieakage? Drafter 
Txt? Tare? Gross Weight? Net Weight? 
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Rule. Deduct the legal drafts tare, leakage, etc., from the 
given qtuintity of merchandise ; then mukiplg the remainder bp 
the duty on each gallon, pound, yard, etc., and the product wiU 
be the duty, 

2. What is the duty, at 4 c. per lb., on 500 bags of coffee, 
weighing 200 lb. each, tare 2^er cent. ? 

3. What is the duty, at 6 c. per lb., on 300 boxes of figs, 
weighing 1121b.. each, allowing lib. draft and 151b. tare on 
each box ? Ans. $1728. 

4. What is the duty, at 15 c. per lb., on 48 chests of tea, each 
weighing 661b., draft being 1 lb. per box and tare 4 per cent, on 
the remainder ? 

5. What is the duty, at 5 c. per lb., on- 800 bags of coffee, 
weighing 56 lb. each, draft being 1 lb. for each 112 lb. and tare 
5 per cent, on the remainder ? 

EXCHANGE. 

284i Exchange, in commerce, is a mode of paying debts 
due in distant places by means of drafts or hills of exchange, 
without the cost or risk of transporting specie. 

285. A Draft or Bill of Exchange is a written order 
or request to one person to pay to another a certain sum of 
money, and charge the same to the account of the person who 
makes the request. 

386, The Maker or Drawer of a draft or bill of ex- 
change is the person who requests another to pay ; the Drawee 
is the person who is requested to pay ; and the Payee is the 
person to whom the drawee is requested to pay the money. 

1^7# To explain the operation of exchange and show its 
benefits, let us suppose an example : A of Boston owes B of 
London $1000, and C of London owes D of Boston $1000. 
Now A and C can each pay his debt by sending $1000 in gold 
or silver and paying the cost of shipment and insurance ; but 

383. Rale for computing specific duties? 284. What is ezchanee? *28S« k 
DrftffcorBUlofEzcbaoge? 280. The Maker or Biawetl I>itt.NtQa1 'fi«.i«A\ 



228 PERCENTAGE. 

exchange famishes a better way. Thus, D of Boston writes » 
request (bill of exchange) to C of London that he would pay A 
of Boston, or his order, $1000. A buys this bill of exchange 
of D and pays him for it in Boston money, indorses the bill and 
sends it to B of London, who presents it to C, and C pays B the 
$1000 in London money ; thus A«and C have paid their debts 
and B and D have received their dues without the trouble, cost 
or risk of sending a dollar in money or merchandise across the 
Atlantic ; and besides, there is the same amount of money in both 
London and Boston as there would be if A and C had paid their 
respective debts by remitting gold. 

2S8t Some bills of exchange are made payable at sight; 
i. e. as soon as they are presented to the drawee ; others are 
made payable on a given day or in a specified time, say 30, 60, 
or 90 days after sight. Usually 3 days of grace (Art 253 a) are 
added to the time specified in the bill, but this custom is not 
uniform in all places. 

389. The payee, instead of receiving the money from the 
drawee, may sell the bill to another, and he in turn may sell it 
again, and so on indefinitely. Any person who buys the bill is 
called the Buyer or Remitter. 

The person who owns the bill at any given time is the 
Holder or Possessor. 

The payee and the several buyers, by writing their names 
across the back of the bill, become Indorsers, and responsible 
to the holder for the payment of the bill at maturity, i. e. at the 
time when the bill becomes due. 

390. Bills payable in a given time after sight are pre- 
sented to the drawee, and if he agrees to pay, he writes the word 
" Accepted " and his name across the face or on some other part 
of the bill, and returns it to the holder. The drawee is then tlye 
Accepter, and responsible for the payment of the bUl when due, 

9* ■ I I ■■— ■ ■■ m ■ ^—11 ■ ■■■■ Ml i w i I ■ — I1II1II..M ■ ■■ ■■■■ —■ ■■■II.. ..-^ 

i287. Explain the openitions of Exchange. i288* When are some bills payable? 
others? 289. What may the payee do with a bill ? What is the buyer called ? The 
owner ? How does the seller of a bill become responsible for the payment of it ? What U 
the maturity of A hiWl AflO, What la it to accept a biU ? 
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^1, If the drawee declines to pay or accept the biU, the 
holder employs an officer called a Public Notary to give notice 
of the refusal to the drawer and each indorser. This notice is 
called a Protest. 

293. A bill should be presented for payment during the 
regular business hours of the day on which it matures, and, if the 
accepter fails to make payment, the holder should protest it for 
non-payme^U by giving the proper notice to the drawer and the 
several indorsers. If this notice is not given in due time the 
indorser s cease to be holden for the payment. 

^3. The United States annually export to and import from 
Europe, goods to the value of hundreds of miUions of dollars. 
Sometimes the exports exceed the imports,, and sometimes the 
reverse. When our exports to a given country, England, e. g., 
exceed our imports from England, the*balance of trade is in 
our favor ; England owes us more than we owe England, and 
hence more merchants here wish to sell bills drawn on England, 
for the purpose of collecting their dues in England, than wish to 
buy for the purpose of paying their debts there, and consequent- 
ly, the supply being greater than the demand, bills on England 
will sell at a discount. When the balance of trade is in favor 
of England, our indebtedness is greater than that of England, 
and bills on England will sel> at a premium. This change in 
the price of bills is called the Course op Exchange. The 
variation in the price of bills can never be very great, for mer- 
chants will not pay more for premium than the cost of freight 
and insurance to transport specie. 

2d4« Bills of exchange, payable after sight, like promissory 
notes, are subject to a discount for the term of credit, the dis- 
count being computed on the face of the bill. 

295i In the United States the exchange value of the pound 

*^91. For what Is a bill prof /'.tr^// ? By whom? How? 293. When should a bill 
be presented for payment ? What is necessary to hold the endor^iers? 293. When is 
the balance of trade in our favor ? When against us ? Uow does this affect the price of 
bills of exchange? What is the Course of Exchange ? Why cannot the variation be great? 
294. Are time bills subject to discount ? 293. What is the exchange value of the 

20 
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sterling is fixed at the mint value of a sovereign, viz: $4.8665, 
gold. 

Formerly the exchange value for a pound sterling was $4.44|-, and the 
commercial value about 9% more than the exchange value. 

As the present par of exchange is $4.8665, it can be seen at a glance 
whether bills of exchange are at a premium or at a discount. 

Note. An English coin worth IX is called a sovereign. 

296. Problem 1. To find the cost of a draft or bill 
of exchange. 

Ex. 1. $1000. Bostmi, June 4, 1872. 

At sight, pay John Jones-, or order, one thousand dollars, value 
received, and charge the same to my account. A. Tyler. 

To Messrs. Smitl\ & Dana, ) 
Merchants, Chicago, j 

What is the cost of the above draft at 2 % discount ? 

$1000 X .98 = $980, Ans. ,. ^'"""^ ^^<A^fg^ is at 2 ^ 
'^ ^ ^ discount, each dollar costs 

98 cents, i. e. the bill costs .98 (98 hundredths) of its lace. 
2. $320. Pittsburg, Aug. Q>, 1^72, 

Sixty days after sight, pay to S. Day, or bearer, three huD- 
dred and twenty dollars, value received, and charge the same to 
the account of T. Fox & Co. 



To Alfred Steams, 
New York 



ms,| 
) 
What is the cost of this draft at 3 % premium ? 



OPE&4TI0If. 

$320 

9.6 = premium on $320 at 3 ^. 

3 2 9.6 

3.3 6 = discount on $320 for 60 days and grace. 

$ 3 2 6.2 4 = cost of draft, Ans. 

3. What is the cost of a draft on St. Louis for $8325, at 
2 % discount? 

4. What is the cobt of a draft on New York for $7850, «t 
1 % premium ? 
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KoTB i.' An order payable in the same country where it is drawn, is 
called a drafi or an inland bill of exchange. An order drawn in one country 
and payable in another, is called a foreign bill of exchange. In making 
foreign bills it is customary to draw a set of two or more bills of the same 
tenor and date, each containing a clause, in parenthesis, which renders all 
the bills in the set worthless except the one first presented to the drawee. 

These bills are sent in different vessels so that, if one or more of the set 
is delayed or lost on the passage, there may be no unnecessary delay in 
obtaining the money. 

5. 2000£. * Boston, May 12,1873. 
At sight of this first of exchange (second and third unpaid), 

pay to the order of John Flint, in London, two thousand pounds 

sterling, value received, and charge the same to my account. 

David Fat. 

To George Peabody & Co., ) 

Bankers, London, ) * 

What is the cost of this bill in United States money, the rate 
of exchange being 4.87 ? 

OPSBATION. 

$4.87 = 1£ 1£ = $4.87 

2000 2000£ = $4.87 X 2000 = $9740 

$9740.00 =.2000£ 

Rule. Multiply ike face of the bill by the current rate of ex^ 
change, 

6. Stuart, Field, & Co., of New York, bought of J. & P. 
Smith, a set of exchange payable at sight for 800£, on Bates, 
Baring, & Co., London, at 4.83. What was the cost in U. S. 
gold? What was the cost in currency, gold being at a pre- 
mium of 10% ? 1st Ans. $3864. 

7. I wish to pay a debt of 1200£ in Liverpool. Which can 
I best afford, 'to buy sovereigns at $4.85 and pay 2 per cent, for 
freight and insurance, or buy a set of exchange at 4.86^ ? 

Ans. I save $98.40 by buying the bills ? 

395. What is a sovereign? 296. Bule for finding the cost of a bill? What is aa 
Ipland biU ? A foreign bill ? 



/ 
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397. Problem 2. To find the face of a bill which a 
given sum in United States money will buy. 

Ex. 1. When exchange is at 4.85, what is the face of a bill 
on London which I can buy for $4390 ? 

1£ = $4.85, $4390 -^ $4.85 = 967,^No. of pounds in face 
ofbiU. 

2. My agent in Chicago, bought a draft on New York, at 2 % 
premium, for $8160 ; whafwas the face of the draft? 

$ 1 -f 2 % = $ 1.0 2, cost of $ 1. 
$8160h-1.0 2 = $800 0, Ans. Hencp, 

Rule. Divide the cost of the hill hy the cost of a hill for $1, 
1£, etc,^ and the quotient wiU he the face of the UU in dollars 
pounds, etc. 

3. A Boston merchant bought a draft on Chicago, at 3 % 
discount, for $5820 ; what was the face of the draft ? 

Ans. $6000. 

4. Bought a set of exchange on London, at 4.87J, for 
j(41 68.30 ; what debt in London may be paid by this sum ? 

Ans. 855£ 98. 4d. 

EQUATION OF PAYMENTS. 

398, Equation op Payments is the method of determin- 
ing when several debts due from one person to another, payable 
at different times, may be paid at one time, so that neither party 
may suffer loss. The equated time is the dxjte of payment. 

The time to elapse before a debt becomes due is called the 
term of credit. The average term of credit is the time to elapse 
before the equated time, 

S99. Pkoblem 1. To find the equated time when all 
the terms of credit begin at the same date. 

Ex. 1. On the 1st of Jan. A owes B $2, payable in 4 months 



*297. Rule for finding the face of a bill? 298. What is Equation of Payments ^ 
ITVjaC fche equated time? Term of credit? Average term of credit? 
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and $6, payable in 8 months ; what is the average term of credit 
and the equated time of payment? 

FIRST METHOD. 

4X2= 8 • 

8X6 = 48 The privilege of keeping 

g\ 5^ $2 for 4 m. is the same as 

— the privilege of keeping $1 

7 m., 1st Ans. for 8 m.; so $6 for 8 m. is 

Jan. 1 + 7 m. = Aug. 1, 2d Ans. the same as $1 for 48 m. ; .-., 

• for the two debts, A might 
keep $1 for 56 m., but as he has $ 8 to keep, he may retain it 
only ^ of 56 m., viz. 7 m., and 7 m. from Jan. 1. extend to Aug. 1, 
the equated time. Hence, 

Rule 1. Multiply each debt by the number expressing the time 
to elapse before it becomes due, then divide the sum of the products 
by the sum of the debts, and the quotient is the average term of 
credit. Add the average term of credit to the date of the debts, 
and the resvU is the equated time. 

Bemabk. Express each time in months, or else each in days. 

SXOOKD METHOD. 

The interest of $ 2 for 4 m. = 4 c 

»< " $6 " 8m. = 2 4c. 

Sum of debts = $ 8 2 8 c. = total interest 

Now the question is, in what time will the interest on the sum 
of the debts be the same as the sum of the interests on the several 
debts ? This may be found by dividing the total interest by the 
interest on the simi of the debts for 1 month ; thus, interest of 
$8 for 1 m. = 4 c., and 28 c. -s- 4 c. = 7, number of months in 
the average term of credit, as by the Ist method. Hence, 

Rule 2. Find the interest on each debt for its term of credit, 
then divide the sum of these interests by the interest on the sum of 
the debts forgone month, and the quotient will be the average term 
of credit in months. 

Find the equated time as in Rule 1. ' 

Note 1. To find the interest of the sam of the debts for one month, it is 



399. Rule fbr finding average term of credit ? Equated time ? Second method ' 
Explain Ex. 1 by each method. Second Rule ? What is Note 1 ? 

20* 



\ 



234 , PERCENTAGE. 

only necessary to move the decimal, point two places to the left and divide 
by 2 (Art. 241), for the interest for two months is just .01 of the principal. 

Note 2, It is the custom of business men to consider 30 days a month ; 
algp, in computing interest, to neglect the cents in the principal if they are 
less than 50, and to add 1 to th^ number of dollars in the principal if the 
cents are fifty or more. 

So the fraction of a day, in equating accounts, is neglected if less than ^, 
and it is counted as 1 if it is ^ or more. 

Note 3. Each method above given is much ased by accountants in 
averaging accounts, but the second is thought to be the shorter and better 
method. The second only is given in the following problems, but the pupil 
will practice upon either or both, as his teacher may direct. 

2. July 6, 1861, 1 owe to John Smith $455Q, payable in 4 m., 
$5075 in 8 m., and $3500 in 12m.; what is the average term of 
credit and the equated time ? 

Ist Ans. Average term, 7.68 m. = 7 m. 20 d. 
2d Ans. Equated time, Feb. 26, 1862. 

Note 4. The decimal of a month may be reduced to days by multiply- 
ing by 30 (Art. 176), or more conveniently by taking 3 days for each tenth 
and 1 day for each 3^ hundredths in the decimal. 

3. $1500, $2100 and $2400 are due in 4, 8, and 12 months, 
respectively ; what is the average term of credit ? 

300, Problem 2. To find the equated time when all 
the terms of credit are of equal length, but begin at dif- 
ferent times. 

In solving examples where the terms of credit are equal, it is 
only necessary to find the average date of the debts, and then to 
this date add the term of credit. 

In finding the average date, interest may be computed from 
the date of the first bill, or from any other date; but it is most 
convenient to compute the interest from the first of the month in 
which the first J>iU is bought, because the time for which interest 
is to be computed on the several bills is thereby most easily 
determined, as will be seen by the following examples. 



399. What Is Note 2 ? Note 8 ? Note 4 ? 390. In finding the arerage datt of 
debts, interest may be reclcoiied froji wliat timd ? Most convenient time ? Why ? 
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The date from which interest on the several bills is computed, 
is called the Focal Date^ or Date of Referenee, 

Ex. 1. Required the equated time of paying the following bills 
of goods, each bought on a credit of 6 months. 

$0.60, Int. for 12 d. 
.6 0, « " 18d. 
3.6 0, " " Im. 6d.' 
2.40, « " 4m. 24d. 



m. Mar. 


12, 


$300 


Om. '' 


18, 


200 


1 m. Apr. 


6, 


600 


4 m. July 


24, 


100 



2) 100) $1200 $ 7.2 0, total interest. 

Int on sum of bills for 1 m., $ 6 . 
7.2 -^ 6.0 = 1.2 m. = 1 m. 6 d. 

This gives the average date of purchase 1 month and 6 days 

from March 1, viz. April 6. To this add the term of credit, 6 m., 

and we have Oct. 6 for the equated time of payment, Ans. 

NoTB. Since the time for which interest is computed includes both the 
1st day of the month and the day of purchase, so 1 m. and 6 d. from March 1 
is considered as ending on the 6th of April and not on the 7th. The same 
principle holds in the following examples. 

Explanation. The time for interest on the first bill is 
months and 12 days, the number of days heihg determined by the 
DATE op the bill. So the time of the second bill is m 
18. d. ; of the third, 1 m. 6 d. ; and of the fourth, 4 m. 24 d. The 
number of months may be obtained by counting from the focal 
date (e. g. for the fourth bill above, April, May, June, July, i. e. 
1, 2, 3, 4) and, for convenient use, the number of months is set 
at the lefi of the date of the bills, severally. 

The interest of each bill is computed for its own time and 
written at the right. The aggregate or total interest on the bills 
(in this example, $7.20) is then divided by the interest of the 
sum of the bills for 1 month ($6), as in Ex. 1, Art. 299, 2d 
method, to obtain the average date of purchase. Hence, 

Rule. Find the interest on each hill from the first of the 
month in which the first hill teas bought to the time of the pur- 
pose of the bills, severally ; divide the sum of these interests by 

300. Focal <1»i»e, whxt Is it. ? Wliat is the Note? Explain Ex 1 Numter of mouths 
how found ? Where set ? Rule for finding average date ? Equated time ? 
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the interest on the sum of the bills for one month, and the quotient 
vnll be the number of months from the focal date to the average 
date of purchase. . To this average date of purchase add the 
term of credit, and the eqtuzted time ofpaymerU is found. 

2. Required the equated time of paying the following bills, 
each bought on 8 months' credit ? 



Om. 
Im. 

3 m. 

4 m. 


June 9, 1862, $ 1 8 $ 0.2 7, Tnt. for 9 d. 
July 15, « 8 4 .6 3 " « Im. 15d. 
Sept 14, ^' 2 40 4.16 " " 3m. 14d. 
Oct 10, " 9 6 2.0 8 " " 4 m. lO.d. 




2)1 0)$ 6 $ 7.1 4, total interest 




3)7.14 



2.3 8m. = 2m. lid. 
.•. Average date of purchase, Aug. 11, 1862. 

Equated time of payment, Apr. 11, 1863, Ans. 



3. Bought the following bills 
on 6 months' credit: 



May 12, 1862, $400 
June 4, « 150 
Aug. 6, " • 80 
Nov. 24, « 170 

What is the average date 
of purchase and equated time 
of payment? 

1st Ans. July ,5, 1862; 

2d Ans. Jan. 5, 1863. 

5. Bought the following bills 
on 6 months : 

8, $12 

24 20 

Apr. 18*, 1200 

June 6, 4000 

What is the average date 
of purchase and the equated 
time ? 1st Ans. May 24 ; 
2d Ans. Nov. 24. 



.Jan. 



4. Bought the following bills 
on 4 months : 

Feb. 17, 1862, $1200 • 
Mar. 25, " 472 
" 30, " 468 
July 21, " 500 

What is the average date 
of purchase and equated time 
of payment ? 

1st Ans. Apr. 1, 1862; 
2d Ans. Aug.,1, 1862. 

6. Bought the following bills 
on 6 months : 

8, $4000 

24, 1200 

Apr. 18, 20 

June 6, 12 

What is the average date 
of purchase and the equated 
time ? 1st Ans. Jan. 12 ; 
2d Ans. July 12. 



Jan. 
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Remark. The two foregoing examples, consisting of the 
same bills, with the order of purchase reversed, show very 
clearly that the average date of purchase (and consequently 
the equated time of payment) is greatly changed by buying the 
smaller bills at the earlier or at the later dates. 

301, Problem 3. To find the equated time when 

the terms of credit are unequal and begin at different 
time. 

The maturity of a note or bill is the time when it becomes due. 
The process for finding the equated time of payment in this 
Problem is the same as for finding the average date of purchase 
in Problem 2, except that the interest is computed to the maturity 
of the bills severally, rather than to the time of purchase. Hence 
no new rule is needed. 

Ex. 1. Required the equated time of paying the following 
bills of goods ? 

1862. Cr. Bills. Int. 

m. Feb. 12, 4 m. $ 2 $ 4.40 for 4 m. 12d. 

2m. Apr. 15, 6 m. 400 17.00 " 8 m. 15d. 

4m. June 8, 2 m. 3 00 9.40 « 6 m. 8d. 

2) 1 0) $ 900 $ 3 0.80, total interest 
Int. on sum of bills for 1 m.= $ 4.5 

30.80 -t- 4.50 = 6.84 m. =6 m. 25 d., the time from Feb. 1 to 
the average date of maturity, i. e. to the equated time. Now 6 m. 
25 d. from Feb. 1, 1862, gives Aug. 25, 1862, Ans. 

Explanation. The maturity of the 1st bill is 4 months and 
12 days from Feb. 1 ; the maturity of the 2d bill (found by 
adding its term of credit, 6 m., to the 2 m. 15 d. from the focal 
date, Feb. 1, to the time of purchase, Apr. 15) is 8 m. 15d, ; 
the maturity of the 3d bill, found in like manner, is 6 m. 8 d. 

2. Required the average maturity of the following bills ? 
Jan. 18, 8 m. $2000 

Feb. 21, . 6 m. 3000 

June 6, V 2 m. 600 

300. What ia the Remark? 301. What Is the maturity of a note or bill? How 
does Problem 8 difler from Problem 2 ? Explain Ex. 1. 
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302. Pboblem 4. To find the, equated time for pay- 
ing the balance of an account which has both debit and 
credit entries. 

Ex. 1. From the accounts of A and B it appears that 



A owes B 


And that B owes A 


$254, due July 18, 


$500, due Aug. 15, 


475, " Sept. 6, 


288, " " 30, 


425, *' " 18, 


612, " Oct. 3, 


46, " OQt 9, 


400, " « 21, 


When shall B pay the balance of $600 ? 


1 


OPKRATIOIT. 




A*8 Debts. 


Int. 


m. July 18, $ 2 5 4 


$0,7 6 2 for 18 d. 


2m. Sept. 6, 47 5 


5.2 2 5 « 2 m. 6 d. 


2m. " 18, 42 5 


5.5 2 5 « 2m. ISd. 


3 m. Oct. 9, 4 6 


.7 5 9 " 3m. 9 d. 



Sum of A's debts = $1200 $ 1 2.2 7 1, Total interest 

on A-s debts from the focal date, July 1, to maturity^ i. e. the in- 
terest that B would gain if A paid the sum of his debts, $1200, 
on the Ist of July. 









Rs Debts. 


Int. 


1 m. 


Aug. 


15, 


$500 


$ 3.7 5 for 1 m. 15 d. 


1 m. 


(( 


30, 


288 


2.8 8 " 2 m. 


3 m. 


Oct 


3, 


612 ^ 


9.4 8 6 " 3m. 3d. 


3 m. 




21, 


400 


7.4 " 3 m. 21 d. 



Sum of B's debts = $1800 $ 2 3.5 1 6, Total interest 

on B's debts from the focal date, July 1, to maturity, i. e. the 
interest A would gain if B paid the sum of his debts, July 1. 

From the above it appears that if each party paid his debts 
July 1, A would gain $23,516, and B would gain $12.271 ; .-. 
A's net gain and B's net loss would be $23,516 — $12,271 = 
$11,245. Now as it is proposed to settle by B's paying the 
balance of the account, viz. $600, it is plain he may keep the 
$600 after July 1, until its interest shall equal $11,245, the loss 
he would sustain by paying July 1. *The interest of $600 for 
Im. is $3, and $11.245 -^- $3 = 3.748, the time in months. 
Xow 3.748 m. = 3 m. 22 d. ; .-. the time of payment is 3 m. 22 d. 
ufter July 1, viz. Oct. 22, Ana. 



$624, 


due Jan. 12, 


896, 


" Mar. 6, 


734, 


" May 12, 


146, 


" June 3, 
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2. The accounts of A and B show that 

A owes B And that B owes A 

$346, due Feb. 9, 

960, " Apr. 9, 

. 454, " July 18, 

240, " Aug. 18, 
When shall A pay the balance of $400 ? 

OPEBATION. " 

• Asi Debts. InL Rs Debts, hit, 

Om. Jan. 12, $624, $1,248 1 m. Feb. 9, $346, $2,249 

2m. Mar. 6, 896, 9.8 5 6 3 m. Apr. 9; 960, 15.84 

4m.Mayl2, 734, 1 6.148 6m. July 18, 454, 14.982 

5 m. June 3, 146, 3.7 2 3 7 m. Aug. 18, 240, 9.1 2 

$2400,$30.975 ' $2000 $42,191 

$2400 $42,191 

2000 30.9 7 5 

2)100) $^6^ Bal. of account. $11,216, Bal. of interest. 

Int. for 1 m. $ 2 .00) % 1_L2 J. 6 

Time in m. = 5.6 8 = 5 m. 18 d., which, reckoned back 

from Jan. 1, gives July 13 of the preceding year for the time of 

settlement, Ans. 

Explanation. By a process like tiiat in Ex. 1, it is shown 
that if A and B each paid his debts, i. e. if A paid the balance, 
of $400, at the focal date, Jan. 1, A would gain and B would 
lose $42.191 — $30,975 = $11.21 6; .-., evidently, A should 
pay the $400 long enough before Jan. 1, so that its interest shall 
equal $11,216, the gain he would have by paying Jan. 1. * This 
time is found to be 5 m. 18 d., which, reckoned bach from Jan. 1, 
gives July 13 of the preceding year for the equated time of 
settlement. Hence, 

To equate accounts, 

Rule. Compvie the interest of each item of the Ojccountfrom 
the focal date to its maturity ; Find the sum of the interests on 
the debit items^ also the sum on the credit items, and subtract the 
less sum^ from the greater ; divide this difference by the interest 

30*2. Explain Ex. 1. Explain Ex. 2. Rule for equating accounts which have hoth 
debit and credit items ? 
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on the balance: op the account for one monthy and the quo- 

tient will he the time in months between the focal date and the 

eqiuxted time of settlement, the time to he reckoned fob ward 

when the greater interest arises on the greater side of the account^ 

anc^BACKWARD, excluding the focal date, when the greater inter- 

est arises on the smaller side. 

Note 1. When the larger interest arises on the smaller side of the 
account, as in Ex. 2, the rule may require the settlement to be made before 
some of the transactions have occurred, a result which is obviously impractica- 
ble^ and usually some other time of settlement is more convenient than the 
equated time. If the settlement is made before the equated time, a discount 
should be made ; if after, the interest should be added. 

Ex. 3. When ought A to pay the balance of the following 
account, and for what sunr may he settle June 6, 1863 ? 



Dr. 



A in account with B, 



Or. 



1862. 
April 24 
June 18 
July 3 


To Mdse., 6 m. 
" Mdse., 4 m. 
" Mdse., 6 m. 


$ 

356 
875 
433 


1862. 
Feb. 6 
May 27 
July 15 


By Mdse., 4 m. 
" Mdso., 6 m. 
" Cash, 


$ 

530 
652 
300 



1st Ans. June 6, 1864 ; 2d Ans. $171.08. (See Art 253 b.) 

Note 2. In Ex. 3, Feb. 1 is the most convenient focal date, the earliest 
entry being made Feb. 6. The meaning of the account is, that A has, at 
three different times, bought merchandise of B to the amount of $356, $875, 
and $433, severally, the 1 st and 3d bills on a credit of 6 m., and the 2d on 
4 m. ; also, that on the 6th of Feb. A sold B merchandise worth $530 on a 
credit of 4 m., on the 27th of May merchandise worth $652 on 6 m., and on 
the 15th of July he paid B $300 in cash. 

4. Required the equated time of settling the following account, 
and the sum due Oct. 4, 1862 ? 

Dr, A in account with B, Or, 



1862. 




$ 


1862. 




$ 


March 1 4 


To Mdse., 4 m. 


452 


April 13 


By Cash, 


500 


May 8 


" Cash, 


1224 


May 21 


" Note, 4 m. 


1000 


" 20 


" Mdse., 8ra. 


150 


Aug. 18 


" Cash, 


192 


" 27 


" Mdse., 6 m. 


2496 


Sept. 11 


" Cash, 


5420 


Jun% 19 


" Mdse., 3 m. 


5724 








July 30 


" Mdse., 6 m. 


88 









Ist Ans. liioy. 4, \^^'=i \ 'i^ km. 1SftQ06,89. 
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Note 3. Not nnfrequently a business man, in full or partial payment of 
a debt, giyes his note, payable in a given time without interest. The holder 
of the note may indorse it and get it discounted (See Art. 253 b.), thus 
obtaining money for his own use before the note matures ; or he may pass 
it to his creditor in payment Of his own debts. Such a note may be entei-ed 
in an account, as in Ex. 4, and treated in the same way as merchandise 
bought or sold on credit. 

5. When was the equated time of settling the following 
account, and what was due Nov. 13, 1862 ? 



Dr. 



A in account with B, 



Cr. 



1861. 




S 


1861. 




S 


Nov. 18. 


ToMdBe:,4m. 


800 


Sept. 27 


By Mdse., 


1200 


1862. 






Dec. 12 


" Mdse., 4 m. 


800 


AprU 6 


" Mdse., 2 m. 


350 


1862. 






" 30 


" Cash, 


125 


May 15 


'• Mdse:, 4 m. 


850 


May 15 


" Note, 4 m. 


1200 


July 18 


" Md^e., * 


625 


Oct. 12 


" Mdse., 2 m. 


200 









1st Ans. Apr. 25, 1861 ; 2d Ans. $874.40. 

6. When is the equated time of settling the followmg account, 

each item being due at date, and what shall A pay on the 27th 

of July, 1862? 
Dr, A in account with B, Cr. 



1861. 




$ 


Int. 




1861. 








S 


Int. 


Cm. June 20 


To Mdse., 


986 


3.287 


Im. 


July 


4 


By 


Mdse, 


158 


0.895 


5m. Noy. 16 


« Mdse., 


152 


4.205 


6m. 


Dec. 


18 


(( 


Note, 


228 


7.524 


1862. 










1862. 










• 


8m. Feb. 26 


" Mdse., 


110 
1248 


4.877 


9m. 


Mar. 


5 


« 


Mdse, 


450 
836 


20.625 




12.369 


29.044 



$1248 
836 



$ 2 9.0 4 4 
12.3 6 9 



2)100)412, Balance of acct 1 6.6 7 5, Balance of mt. 

2.0 6) 1 6.6 7 5 ( 8.0 9 m. = 8 m. 3 d. 
June 1, 1861 — 8 m. 3 d. = Sept. 27, 1860, 1st Ans. 
$412 + $4 5.3 2 (Int for 1 yr. 10 m.) = $4 5 7.3 2, 2d Ans. 

7. What would be the equated time of settlement m Ex. 6, 
if each item were on a credit of 6 months ? 



30d. What is Note 1 ? Note 2? NotA %\ 
21 



/ 

r 

t 
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Proof. Some of the debts are dtie before the equated time^ 
and some after. The sum of the interests on the former^ from 
their several maturities to the equated time, will be equal to the sum 
of the interests on the latter from the equated time to their several 
maturities. When the accdunt has both debit and credit items, 
equate each side of the account, and the interest on the two sides 
for the time between the respective average dates, and the equated 
time will be the same, or nearly the same (Art 299, Note 2). 

PROFIT AND LOSS. 

d03« " Profit and Loss," as a commercial term, signifies 
the gain or loss in business transactions. The rule may refer to* 
the absolute gain or loss, or to the percentage of gain or loss, on 
the purchase price of the property considered. 

3Wr. Pboblem 1. To find the absolute gain or loss 
on a quantity of goods sold at retail, the purchase price 
of the whole quantity being given : 

Rule. Find the whole sum received for the goods, and the dif- 
ference between this and the purchase price will be the gain or lost 

Ex. 1. Bought 16 bbl. of flour for $100 and sold it at $7 per 
bbl. ; did I gain or lose ? How much, total and per bbl. ? 

2. Bought 24 bbl. of flour for $168 and sold ^ of it at $6.75 
and the remainder at $7.50 per bbl. ; did I gain or lose ? How 
much ? Ans. Gained $6. 

3. Bought 3 cwt. 2 qr. 18 lb. of sugar for $36.80 and sold it at 
S^ c. per lb. ; did I gain or lose ? How much, total and per lb. ? 

4. Bought 1 64 yd. of broadcloth and 287 yd. of cassimere for 
$1107; sold the broadcloth at $3 and the cassimere at $2.25 
per yd. ; did I gain or lose ? How much ? 

305. Problem 2. To find the per cent, of gain oi 
loss when the cost and selling price are given : 



30Si. Proof of rule for equation of payments ? 303. What is Profit and Loss ? To 
what may it refer ? 304. Bule for finding absolute gain or- Ion ? 
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Ex. 1. Bought 4bbl. of flour for $32 and sold it at $9.50 per 
bbl. ; did I gain or lose? How much per cent. ? 

$ 9.5 0, selling price. The gain, $6, is ^ = A 

4 ^ of the whole cost, and ^ 

$ S'S^OTO, whole sum rec'd. reduced to a decimal (Art. 

$3 2. cost. 1^^)' g^^®s .18|; i. e., the 

•^r-TT 1 1 . gain is 18i per cent, of the 

$6 whole gam. ^^.^ Heifc^ 

^ = ^ = .18 J, Ans. 

Rule. Having found the total gain or loss hy Problem 1, 
make a common fraction hy writing the gain or loss for the 
numerator and the cost of the article for the denominator, and 
then reduce this fraction to a decimaL 
. Or Divide the gain or loss hy the cost, 

2. Bought 501b. of wool for $20 and sold it at 34c. per lb. ; 
did I gain or lose ? ,How much per cent? 

Ans. Lost 1 5 per cent. 

3. Bought a case of boots at $4 per pair and sold them at $5 ; 
what per cent, was gained? 

4. Bought boots at $5 per pair and sold them at $4 ; what 
per cent, was lost ? 

5. Bought goods for $2000, and, in one year, sold the same 
for $2155, out of which paid $95 for storage, etc. ; how much 
per cent, on the first cost was lost ? 

3M, Problem 3. To find the selling price, the cost 
and gain or loss per cent, being given. 

Ex. 1. Bought goods for $400; how must the same be sold 
80 as to gain 25 per cent. 

$400 
.2 5 

20 T\m is the same as finding the 

3 amount of a sura of money on 

A> i~rr?r7r7r . interest for 1 year at 25 per 

1 1 ^^ <*"*• (^^ ^^''>- 

.$5 0. Ans. 

• — • 

30«l« Italefixrflndiogibepercent. ofgalnmrloii? 
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2. Bought a horse for $150, but it being injured, I am willing 
to lose 6 per cent : for what shall I sell -him ? 

$ 1 5 This is the same as finding 

.0 6 the present worth of a sum 

$9^00^= loss. ^^® a year hence, discounting 

$1*50 — $9 '=$141, Ans. interest (Art. 253 b). 

Hence, 

Rule. Mvkiply the purchase price by the per cent, to he gained 
or lost, vrritten decimaUy, and add the prodtict to, or subtract it 
. from the purchase price. 

3. Bought a farm for $4848 ; for what shall I sell the same 
to gain 5 per cent. ? Ans. $5090.40. 

4. Bought 3 cwt. of sugar at 12c.; how shall the same be. 
sold per lb. so as to gain 1 per cent. ? 

5. Bought a house for $3500, expended $750 in repairing it, 
and then sold it so as to lose 15 per cent, on the whole cost; 
what did I receive for it ?, 

307. Pboblem 4. To find the first c^t.tjf an article, 
the selling price and gain or loss per o^n^.bpiiig. given. 

Ex. 1. Sold wheat at $1.50 per bushej^^d jthe|?^b^' gained 
25 per cent on the cost; what was the ^^^sfe price ? 

\%% = f TharwhicK N cost 100c, 

I of $1.5 = $1.2 Ans. was sold fot/l^c, .-. the 

cost was it^ = t of the 

selling price; hence the cost was f of $1.50= $1.20. 

2, Sold apples at $1.80 per barrel, and thereby lost 10 per 
cent, on the cost ; what was the cost ? 

-yy> = Y The cost was ^ = ^ of the 

y of $ 1.8 = $ 2, Ans. selling price, .-. the cost was ^ 

of $1.80 = $2. Hence, 

Rule. Make a fraction by writing 100 for a numerator, and 
100 -{-the gain per cent,, or 100 — the loss per cent., for a 
denominator ; then multiply the setting price by this fraction. 

306. Rule for finding the selling price, the cost and gainorloea per rent. 4)e{nf 
given ? 307. Rule for finding the first cost, the soiling loioe and g^n or loas per eeni 
being glTen? 
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3. Sold 6 yards of cloth for $26.88, and gained 12 per cent, 
on the cost; what was the purchase price per yard ? Ans. $4. 

4. Sold 10 shares of the Fitchburg R. R. Stock for $1090, 
gaining 9 per cent, on the cost ; what did I pay per share ? 

5. By selling 25 lb. of sugar for $2, 1 lose 20 per cent on the 
cost ; what was the cost per lb. ? 

30S, PROBiiEM 5. The selling price of goods, and 
the gain or loss per cent, being given, to find what would 
be gained or lost per cent, if sold at some other price. 

Ex. 1. Sold a»pair of oxen for $175 and gained 5 per cent. ' 
what per cent, should I have gained if I had sold them for 
$200? 

|^g = ^ The proposed price is 

f of 1 5 = 1 2 f ^J = f of the actual sell- 

1 20 — 100=2 0, Ans. ing price, but the actual sell- 
ing price is 105 per cent, of 

the cost, .*. the proposed price is f of 105 per cent. = 120 per 

cent, of the cost; hence 120 per cent. — 100 per cent = 20 

per cent would be the gain per cent, if the oxen were sold for 

$200. 

2. Sold a farm for $5000, and thereby made 25 per cent. ; 
should I have gained or lost, and how much per cent, if I had 
sold it for $3500 ? 

im = U = ^l A of 125 = 874; 100 — 874 = 124 = 
loss per cent, Ans. 

The proposed price is found to be 87^ per cent of the cost, 
.*. there would be a loss of 124 per cent if the farm were sold 
for $3500. 

Rule. McJue a fraction hy writing the proposed price for the 
numerator, and the actual price for the denominator^ then muUi' 
ply the per cent, at which the article is sold by this fraction, and the 
product will be the per cent, at the proposed price. The difference 
between the product and 100 is the gain or loss per cent, at the 
proposed price. 

308* Rule for finding loss or gain per cent, v/haa goods axe sdld at a proposed 
prioi? 

21» 
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3. Sold flour at $7 per bbl. and thereby gained 12 per cenf. ; 
what per cent, should I have gained if I had sold it at $7.25 ? 

Ans. 16 per cent 

4. Sold beef at $6 per cwt., and thereby lost 4 per cent ; 
should I have gained or lost, and how much per cent., had I sold 
it at $6.50 ? 

5. Sold a watch for $21, and gained^5 per cent on the cost; 
had I sold it for $18 should I have gained or lost, and how 
much per cent. ? 

309o Peoblem 6. To mark goods so* that the mer- 
chant may fall a certain per cent, on the marked price 
and yet sell the goods at cost, or at a certain per cent, 
above or below cost. 

(a) To sell at cost. 

Ex. 1. How shall I mark a coat that cost me $18 so that I 
inay fall 10 per cent, from the marked price and yet sell the coat 
dt cost ? i^=z:^; i^of $18= $20, Ans. 

Since I am to fall 10 per cent, it follows that the cost, $18, is 
only 1^= 1^0 of the marked price, and if $18 is -fjj then iV will 
be i of $18 = $2, and {^ will be 10 times $2 == $20 ; i. e. the 
marked price wiU be ^ of $18= $20, Ans. 

Proof. 10 per cent of $20= $2, which taken from $20 
leaves $18, the cost Hence, 

Rule. Make a fraction hy writing 100 ybr the numerator^ and 
100 diminished hy the per cent, to he ahatedforthc denominator i 
multiply the cost hy this fraction, and the product wiU he the 
marked price, 

2. Bought a case of wattShes at $23.50 ; at what price shall I 
mark them to enable me to abate 6 per cent, and yet sell them 
at cost * Ans. $25. 

• (b) To sell at a certain per cent, above or below 

cost : 

■-"-'■-■-- ■ * 

309. Bnle for marking goods no m to fill a certain per eent. and yet aell at ooet? 
fo sell at a given per cent, above or below cost 7 
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Rule. First jind the selling price by Prol^m 3; then find 
the marking price by Problem 6, (a.) 

3. Bought a piece of broadcloth at $5 per yard, but it being 
damaged, I am willing to lose 20 per cent, on the cost ; how 
shall I mark it so that I may fall 25 per cent, from the marked 
price ? 

$5 = cost $5 — $1 = $4, selling price. 

.20 



$ 1.00 = loss. J^ X $4 = $5.33^, marked price. 

4. Paid $4 a pair for a case of boots ; how shall I mark the 
same so that I may fall 10 per cent, from the marked price and 
yet make 12 J per cent, on the cost ? 

5. Paid $8 each for a case of bonnets ; how shall I mark the 
4ame so that I may fall 16 per cent, from the marked price and 
yet make 5 per cent on the cost ? 

Miscellaneous Examples in Profit and Loss. 

1. Bought 75 pounds of tea for $37.50 and sold^^ of it at 48 
cents per pound and the remainder at 56 cents ; did I gain or 
lose? How much? 

2. What per cent do I gain if I buy boots at $3 per pair and 
sell them at $3.37^ ? 

3. Sold flour at $7.50 per barrel and lost 6^ per cent, on the 
cost; for what should it be sold to gain 12^ per cent? 

4. Paid $3 per yard for a piece of lace ; how shall I mark 
the sanie to enable me to fall 10 per cent from the marked 
price and yet gain 20 per cent on the cost ? 

5. Bought hats at $3 per hat and sold them at $2.50 ; what 
per cent on the cost was lost? 

6. Sold a watch for $42 and lost 12\ per cent on the cost ; 
what was the cost ? ' 

7. Sold cloth at $2 per yard and lost 10 per cent ; should I 
have gained or lost, and how much per cent, if I had received 
$2.12 J? 

8. Bought a horse for $87.50 and sold him so as to gain 12 
per cent ; what did I receive for him ? 
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PARTNERSHIP. 

310. Partnership is the association of two or mere per- 
sons in business. 

The company thus formed is called 2ijirm or house. 

The money or other property invested is called the capital or 
stock of the company. 

The profits and losses of the firm are divided among the part- 
ners in accordance with their interest in the business. 

311. Problem 1. To find each partner's share of 
gain or loss when their capital is employed equal times. 

Ex. 1. A and B trade in company ; A furnishes $400 and 
B $800. They gain $300 ; how shall they share the gain? 

A furnishes ^^^^ = 3 of the stock, .*. he is entitled to ^ of the 
gain, viz. $100. For a like reason B's gain is § of $300 = $200- 
Or we may solve the question as follows : 

$300 -i- $1 200 = .25, i. e. the profits = 25 per cent of the 
stock; .-. A's share of profits = $400 X .25 = $100 
B's share of profits = $800 X -25 = $200 

Entire profits, $300 Hence, 

Rule 1. Multiply the toted gain or loss hy each partnet's 
fractional part of the stock, and the products will be the respective 
shares of gain or loss ; or. 

Rule 2. Find what per cent* the total gain or loss is of the 
whole stock, and then multiply each partner* s stock by this pef 
cent, written decimally, 

313. Proof. ITie sum of the shares of gain or loss ntuti 
equal the total gain or loss. 

2. A, B, and C form a partnership ; A ftimishes $4000, B 
$5000, and C $6000. They gain $3000 ; how shall the gain 
be divided ? Ans. A's $800 ; B's $1000 ; C's $1200. 

310. What Ib Partnership? What Ib the company called? What is the capitel or 
stock ? How are the profits and losses divided among the partners ? 311. Bale for find' 
Ing the shares of gain or loss ? Second rule ? 812. Proof? 
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3. Had the firm in Ex. 2 lost $750, what part of the loss 
ihould each partner sustain ? How many dollars ? 

. 1st Ans. A, ^ ; B, J ; C, f . 

4. A, B, and C engage in trade. A puts in $6000, B 
$10000, and C $8000. They gain $4000 ; what is each part- 
ner's share ? 

NoTB. These rules are equally applicable to distributing the property 
of a bankrupt, and many other similar problems. 

5. A bankrupt whose property is worth $5000 owes A $3000, 
B $1500, and C 3500; to what fractional part of the property 
is each creditor entitled ? To how many dollars ? 

6. Divide $1500 between A, B, and C so that A shall 
receive $2 as often as B receives $3 and C $5. 

7. A, B, and C hire a pasture, for which they pay $90 ; A 
pastures 3 cows, B 5, and C 7 ; what part of the rent shall each 
pay ? How many dollars ? 

8. A and B hire a pasture for $12 ; A's horse was in the 
pastufb 4| weeks and B*s 7^ weeks ; what rent shall each pay? 

9. A, B, C, and D freight a ship to Canton ; A furnishes 
$3000 worth of the cargo, B $5000, C $7000, and D $11000. 
They gain $5200 ; what is each one's share of the gain ? 

10. A and B form a partnership with a joint capital of 
$1200, of which A furnishes f in cash, and B, for his share, 
furnishes 1 60 yards of broadcloth. They lose $300 ; how shall 
the loss be divided ? What is the price of B's cloth per yard ? 

313. Pboblem 2. To find each partner's share of 
gain or loss when their capital is employed unequal times. 

Ex. 1. A and B trade in company ; A puts in $300 for 8 

months, and B $400 for 9 months. They gain $800 ; what part 

of the gain belongs to each ? How many dollars ? 

A's $300 for 8 m. = $ 2 4 for 1 m. 
B's $400 for 9 m. = $ 3 6 for 1 m. ' 

$ 6 for 1 m. 
It is, .•., as though the joint stock were $6000 for 1 month, 

1 — ■ ' ■ " "■' 

319. What is the Note? 313. Explain Ex. 1. 
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of which A pat in $2400, and B $3600 ; hence A is entitled to 
f Jg§=f of the gain, and B to f JgJ= J ; i. e. A is entitled to 
% of $800= $320, and B to J of $800 = $480, Ans. Hence, 

Rule. Multiply each man's stock hy the time it is continued 
in trade, and, regarding the products as the respective shares of 
stock, and the sum of the products as the total stock, proceed as in 
Problem 1. 

2. A and B engage in trade ; A furnishes $4000 for 12 
months, and B $6000 for 11 months. They lose $570 ; what is 
the loss of each ? Ans. A's loss, $240 ; B's, $330. 

3. A, B, and C engage in partnership ; A ^mishing $600 for 
9 m., B $800 for 8 m., and C $1 000 for 1 2 m. They gain $1071 ; 
what is each one's share of the gain ? 

4. A, B, and C hire a pasture for $48. A pastures 3 horses 
for 8 week», B 5 horses for 6 weeks, and C 6 horses for 7 weeks; 
what part of the rent shall each pay ? 

5. B, T, and C enter into partnership, doing business in the 
name and signature of B, T, and C. Jan. 1, B puts in $3000, T 
$4000, and C $2000. May 1, B puts in $2000 more, C $1000, 
and T takes out $1000. Sept. 1, B takes out $3000, T puts in 
$2000, and C $2000. At the end of the year they settle, having 
gained $6400 ; what is each partner's share of the gain ? 

Ans. B's $2000, T's $2400, C's $2000. 

6. Jan. 1, 1860, B commenced business with a capital of 
$3000. Sept. 1, 1860, wishing to enlarge his business, he took 
in H as a partner, with a capital of $4000. July 1, 1861, they 
admit L into the partnership, with a capital of $2500. On the 
1st of Jan. 1862, they dissolve partnership, having gained 
$7550 ; what is each one's share of the gain ? 

7. A, B, and C hire a pasture for $92. A pastures 6 horses 
for 8 weeks, B 12 oxen for 10 weeks, and C 50 cows for 12 
weeks. Now if 5 cows are reckoned as 3 oxen, and 3 oxen as 
2 horses, what part of the rent shall each pay ? How many 
dollars ? 



313* Bole for llndiDg the shaxw of gain or loss when the capital Is in for nneqnal 
times? 
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8. A, B, and C hire a pasture for $300. A puts in 10 oxen 
for 20 weeks, 15 cows for 14 weeks, and 99 sheep for 26 weeks ; 
B puts in 7 oxen ffcr 24 weeks, 12 cows for 20 weeks, and 66 
sheep for 25 weeks ; C puts in 25 oxen for 8 weeks, 12«cows for 
12 weeks, and 33 sheep for 15 weeks. Now, if 11 sheep are 
reckoned as 1 cow, and 3 cows as 2 oxen, what is the cost per 
week for a sheep? a cow? an ox? How many dollars does 
each man pay for sheep ? cows ? oxen ? What part of the rent 
does each man pay ? How many dollars ? 

Ans. Cost per week for a sheep, 1-]^ c. ; a cow, 16c.; an ox, 
24 c. A pays for sheep, $37.44 ; for cows, $33.60 ; for oxen, 
$48. B pays for sheep, $24 ; for cows, $38.40 ; for oxen, $40.32. 
C pays for sheep, $7.20 ; for cows, $23.04 ; for oxen, 48. A 
pays m = $119.04 ; B, m = $102.72 ; C, m = $78.24. 

9. J. Fox and S. Low enter into partnership. January 1, Fox 
puts in $5000, but Low puts in nothing until May f ; what shall 
he then put in that the partners may be entitled to equal shares 
of the profits at the close of the year ? 

10. Jan. 1, 1853, A, B, and C form a partnership for 1 year, 
and each furnishes $3000 ; March 1, A furnishes $1000 more ; 
June 1, B withdraws $500, and C adds $500 ; Sept. 1, A with- 
draws $2000 and C $500, and B adds $1500. Having gained 
$4000, at the close of the year the partnership is dissolved. 
What is each partner's share of the gain ? 

11. A, B, and C traded in company. A at first put in $1000, 
B $1200, and C $1800 ; in three months A put in $500 more 
and B $300, and C took out $400 ; in 7 months from the com- 
mencement of business, A withdrew all his stock but $700, B put 
in as much as he at first put in, and C withdrew ^ as much as A 
at any time had in the firm. At the end of a year they found 
they had gained 10 per cent, on the largest total stock at any one 
time in trade. What is the total gain ? What fractional part 
shall each have ? How many dollars ? 

A's part, iff =$l07.63i^f 
Ans. Total gain, $440. { B's part, = $ 

C's part, = $ ^^ 

Proof, = $ 
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EXAMPLES IN ANALYSIS. 

313 a. 1. If 6 barrels of flour cost $42, what will 11 barrek 
cost? 

2. If f of a cask of wine cost $35, what will 7 casks cost ? 

3. Twenty is | of what number ? 

4. Fifty-one is t% of what number ? 

5. Ninety-five is Jf of what number ? 

6. If ^f of a ton of hay cost 95 shillings, what will a ton 
cost? 

7. If H of a cask of oil is worth $74, what is the value of 
6 casks ? 

8. Sixty-four is f of how many times 12 ? 

9. Seventy-two is f of how many times 4 ? 

10. A man sold a watch for $63, which was f of its cost ; 
what was its cost ? 

11. A pole is % in the mud, ^ in the water, and 6 feet above 
water ; what is the length of the pole ? 

12. A ship's crew have provisions sufficient to last 12 men 7 
months ; how long would they last 24 men ? 

13. A can build 35 rods of wall in 33 days, but B can build 9 
rods while A builds 7 ; how many rods can B build in 44 days ? 

14. ^ of 28 is ^ of how many fifths of 55 ? 

15. -j^ of 44 is f of how many thirds of 15 ? 

16. J of 27 is -^ of how many twelfths of 60 ? 

17. A fox has 39 rods the start of a hound, but the hound 
runs 27 rods while the fox runs 24 ; how many rods must the 
hound run to overtake the fox ? Ans. 351. 

18. A bare has 32 rods the start of a hound, but the hound 
runs 12 rods while the hare runs 8 ; how many rods will the 
hare run before the hound overtakes him ? 

19. A man being asked how many sheep he had, replied that 
if he had as many more, ^ as many more, and 2^ sheep he should 
have 100 ; how many had he ? 

20. A detachment of 2000 soldiers was supplied with bread 
sufficient for 12 weeks, allowing each man 14 ounces a day, but 
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finding 105 barrels, containing 200 lb. each, wholly spoiled, how 
many ounces may each man eat daily, that the remainder may 
last them 12 weeks ? Ans. 12 oz. 

21. A detachment of 2000 soldiers, having 4^ of their bread 
spoiled, were put upon an allowance of 12 oz. each per day for 
12 weeks ; what was the whole weight of their bread, good and 
bad, how much was spoiled ? 

22. A detachment of 2000 soldiers having lost 105 barrels of 
bread, weighing 200 lb. each, were allowed but 12 oz. each per 
day for 12 weeks ; but if none had been lost, they might have 
had 14oz. daily ; what was the weight, including that which was 
lost, and how much was left to subsist on? 1st Ans. 1470001b. 

23. A detachment of 2000 soldiers, having lost 4^ of their 
bread, had each 12 oz. per day for 12 weeks ; what was ihe 
weight of their bread, including the part lost, and how much per 
day might each man have had, had none been lost ? 

24. A gentleman left his son an estate, J of which he spent 
in 7 months, and ^ of the remainder in 3 months more, when he 
had only $5000 remaining ; what was the value of the estate ? 

25. The quick-step in marching being 2 paces of ^8 inches 
each per second, what is the rate per hour ? and in what time 
will a detachment of soldiers reach a place 60 miles distant, 
allowing a halt of 1 J^ hours ? Ans. 3^^ m. 20^^ h. 

26. Two men and a boy engage to reap a field of rye ; one 
of the men can reap it in 10 days, the other in 12, and the boy 
in 15 days? In how many days can the three together reap it? 

27. A merchant bought a number of bales of hops, each bale 
containing 2461^^^ lb., at the rate of $3 for 11 lb., and sold them 
at the rate of $5 for 12 lb., and gained $248 ; how many bales 
did he buy ? Ans. 7. 

28. Suppose I pay 3|^ cents per bushel for carting my wheat 
to mill, the miller takes ^ for grinding, it takes 4^ bushels of 
wheat to make a barrel of flour, I pay 25 cents each for barrels 
and $1^ per barrel for carrying the flour to market, where my 
agent sells 60 barrels for $367^ out of which he takes 25 cents 
per barrel for his services : what do I receive per bushel for my 
wheat ? Ans. 87 J cents- 

22 
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RATIO. 

314* Ratio is the relation of one quantity to another of the 
tame hind; or, it is the quotient which arises from dividing one 
quantity by another of the same kind. 

315i Ratio is usually indicated by two dots ; thus, 8 : 4 
expresses the ratio of 8 to 4. 

The two quantities compared are the terms of the ratio ; the 
first term being the antecedent^ the second the consequent, and 
the two terms, collectively, a couplet, 

316. Most mathematicians consider the antecedent a dim* 
dend, and the consequent a divisor, 

thus, 8: 4=8-T-4 = }=2, 
and 3: 12 = 3-^12 = ^ = ^; 

but others take the antecedent for the divisor, and the consequent 

for the dividend ; 

thus, 8: 4=4-^.8=1= J, 
and 3: 12 = 12-^3 = J^=:^4. 

Note 1. The first method is often called the English method, and the 
other the French ; but there appears to be no good reason for such a dis- 
tinction. 

Note 2. The first is. a direct ratio ; the second is an inverse or reciprocal 
ratio. The first being considered the more simple and natural, is adopted 
in this work. 

317. The antecedent and consequent being a dividend 
and divisor, it follows that any change in the antece- 
dent causes a like change in the value of the ratio^ and 
any change in the consequent causes an opposite change 
in the value of the ratio (Art. 84, 85, and 131). Hence, 

1st, Multiplying the antecedent multiplies the ratio; and 
dividing the antecedent divides the ratio (Art 83, a and b). 



314. What is ratio? 313. How indicated ? What are the tenns ? Thelst? The 
2d? The two collectively? 316. Which term is divisor? Is the custom nnlfonn? 
Which method is heie taken ? Why? What is a direct ratio ? An inyerse ratio ? 317* 
Explain and iUnstrate Art. 817 ftilly. 
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2d, Multiplying the consequent divides the ratio ; and dividing 
the consequent multiplies the ratio (Art 83, c and d). 

Sd, Multiplying both antecedent and consequent by the same 
number, or' dividing both by the same number^ does not affect the 
ratio (Art 84, a and b). 

318« The antecedent, consequent, and ratio are so related 
to each other, that, if either two of them be given, the other may 
be found ; thus ; in 12 : 3 = 4, we have 

antecedent -5- consequent == ratio, 
antecedent -f- ratio = consequent^ and 
consequent X ratio = antecedent 

319. When there is but one antecedent and one consequent 
the ratio is said to be simple ; thus, 15 : 5 = 3, is a simple ratio. 

31^. When the corresponding terms of two or more simple 
ratios are multiplied together the resulting ratio is said to be 
compound ; thus, by multiplying together the corresponding terms 
of the simple ratios, 






we have the com' 



pound ratio, 48 : 4=1 2or 480 : 1 2 = 40. 

A compound ratio is always equal to the product of the simple 
ratios of which it is coiApouhded. 

NoTB. A compound ratio is not diflferent in its nature from a simple 
ratio, bat it is called compound merely to denote its origin. 

Ex. 1. What is the ratio of 20 to 4 ? Ans. 20 : 4 = 5. 

2. What is the ratio of 2 to 9 ? Ans. 2 : 9 = |. 

3. What is the inverse ratio of 20 to 4 ? Ans. 5^ = J. 

4. What is the inverse ratio of 2 to 9 ? 

5. What is the ratio compounded of 8 to 6 and 9 to 2 ? 

6. Which is the greater, the ratio of9to7orofl9tol4? 

7. Which is the greater, the ratio of 5 to 4 or of 15 to 13 ? 

318. What of antecedent, consequent, and ratio ? 319. What is simple xatlo? 
830. Gomponnd ratio ? Its yalue T Its nature * Why called compound T 
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PROPORTION. 

S21, Trofortioix is an equaliti/ of ratios. 

Two ratios, /. 4 terms, are required to form a proportion, 

S22* Proportion is indicated by means of dots ; thus, 

8 : 4 : : 6 : 3, 
which is read, 8 is to 4 as 6 is to 3 ; or, as 8 is to 4 so is 6 to 3 ; 
or it may be indicated thus, 

8:4=6:3, 
which is read, the ratio of 8 to 4 equals the. ratio of 6 to 3. 

Any 4 numbers are in proportion, and may be written and 
read in like manner, if the quotient of the 1st divided by the 2d 
is equal to the quotient of the 3d divided by the 4th. 

323i The 1st and 4th terms are called extremes, and the 2d 
and 3d, means. The 1st and 3d are the antecedents of the two 
ratios, an^ the 2d and 4th are the consequents. The product of 
the extremes is always equal to the product of the means ; thus, 
in the proportion 8 : 4 : : 6 : 3, we have 8X3 = 4X6. 

3!^. Since the product of the extremes is equal to the 
product of the meims, any one term may be found when the 
other three are given ; for the product of the extremes divided 
by either mean will give the other mean, and the product of the 
means divided by either extreme will give the other extreme. 

Fill the blank in each of the following proportions : 

1. 8:2:: : 3. Ans. ^^^ = 12. 

2 

2. 6: 9::8: Ans. ^ ^^ = 12. 

6 

4. : 16:: 7: 14. 



321. What is Proportion? 322. How indicated? Proportion, how read? 
When are fonr numbers in proportion? 323. What are the Ist and 4th terms 
called? 2d and 8d? Ist and 3d? 2d and 4th? The product of the extremes 
equals what? 324. How many terms must be giyen? How can the other be 

found ? 



4 : 3 

3 : 6 
8 : 6 

4 : 8 
6 : 8 
8 : 4 
3 : 4 
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325, It follows from Art. 317, that if the Ist and 2d, or 
3d and 4th, or 1st and 3d, or 2d and 4th, or all four terms of a 
proportion are multiplied or divided by the same number, the 
resulting numbers will be in proportion. 

8^f If 4 numbers are proportional they will be in propor- 
tion in 8 different orders ; thus, 

(1) Given 8 : 4 : : 6 : 3 

(2) Alternating (1) 8:6 

(3) Inverting (1) 4:8 

(4) Alternatmg (3) 4:3 

(5) Inverting (1) and transposing couplets 3 : 6 

(6) Alternating (5) 3:4 

(7) Inverting (5) 6:3 

(8) Alternating (7) 6:8 

Note. These 4 numbers may be written in 16 other orders, but none of 
them will be in proportion. 

337t When the means of a proportion are alike, the term 
repeated is a mean proportional between the other two, and the 
last term is 9i third proportional to the 1st and 2d; thus, in 
4 : 6 : : 6 : 9, 6 is the mean proportional between 4 and 9, and 9 
is ^ third proportional to 4 and 6. 

338. A mean proportional between two numbers may be 
found by multiplying the two given numbers together, and then 
resolving the product into two equal factors ; thus, the mean pro- 
portional between 2 and 8 is 4, for 2 X 8 = 16 :^ 4 X 4 > •*• 
2 : 4 : : 4 : 8. 

329. A third proportional to two numbers may be found by 
dividing the square of the 2d by the \st. The third proportional 
to 5 and 10 is 20 ; for 10^ -f- 5 = 20 ; .-. 5 : 10 : : 10 : 20. 

SIMPLE PROPORTION. 

330. In all examples in Simple Proportion there are three 

335. What terms may be maltipUed idthout destroying the proportion? What 
diyided? 3'2tt. In how many orders may four proportional numbers be in propor- 
tion ? In how many not in proportion ? 337. What is the mean proportional ? A 
tlUrd proportioDal ? 328. How is the mean proportional found ? 329. A third pn> 
portional? 

2S» 
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nambers given to find a fourth ; .% Proportion is often called the 
JSttle of Three. 

Two of the three given numbers must be of the same kind, and 
the other is of the same kind as the answer, 

Ex. 1. K 3 men build 6 rods of wall in a day, how many rods 
will 5 men build ? 

This example may be analyzed as follows : If 3 men build 6 
rods, 1 man will build ^ of 6 rods, i. e. 2 rods ; and if one man 
build 2 rods, 5 men will build 5 times 2 rods, i. e. 10 rods, Ans. ; 
but to solve it by propo^^ion, we say that 3 men have to 5 men 
the same ratio that the given number of rods has to the required 
number of rods ; thus, 

3 men : 5 men : : 6 rods : required number of rods. 

Now, since the means and 1st extreme are given, we find the 
2d extreme by dividing the product of the means by the given 
extreme (Art. 324) ; thus, 

6 X 5 = 30 and 30 -f- 3 = 10, Ans. as before. Hence, 

331. To solve an example in Simple Proportion, 

Rule. Write that given number which is of the same kind as 
the required answer for the third term; consider whether the 
nature of the question requires the answer to be greater or less 
than the third term; if greater, write the greater of the two re- 
maining numbers for the second term and the less for the first ; 
but if less, write the less for the second and the greater for the 
first ; in either case, divide the product of the second and third 
terms by the first, and the quotient will be the term sought. 

Note 1. If the first and second terms are in different denomination» 
thej shonld be reduced to the same before stating the question. 

Remark. Every one who intelligently solves an .example b; 
proportion, does, in effect, solve it by analysis ; but the teacbet 
should use much care on this point, since the scholar learnt 
much faster when he analyzes a question than when he foUowi 

330. Of what kind muRt two of the three given numbers be? What the other? 831 
Rule for Bolving an example in proportion ? Note 1 ? Remark ? 
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a rule. Let the following examples be solved by analysis and 

by PROPORTION. 

2. If a man earn $24 in 2 months how much will he earn in 
9 months ? 

2 : 9 : : 2 4 : 4th term. Since we are seeking for dol- 

9 lars, we make $24 the 3d term, 

2 ) 2 16 *^^ then, as a man will earn 

^ ^ ^ . more in 9 months than he will 

$10 8, Ans. ^ 2 months, we make 9 the 2d 

term and 2 the 1st. To analyze 
the above, we say, If a man earn $24 in 2 months, then in 1 
month he will earn ^ of $24, i. e., $12 ; and if he earn $12 in 1 

month, then in 9 months he will earn 9 times $12, i. e. $108, Ans. 

3. If 15 bush, of wheat make 3 bbl. of flour, how many bush- 
els of wheat will be required to make 7 bbl. of flour ? Ans. 35. 

4. If 40 bush, of wheat make 8 bbl. of flour, how many bar- 
rels of flour will 75 bush, of wheat make ? Ans. 15. 

5. It* a man can walk 75 miles in 3 days, how far can he 
walk in 8 days ? Ans. 200 miles. 

6. If a man travel 64 miles in 2 days, how long will it take 
him to travel 160 miles ? Ans. 5 days. 

7. If a locomotive run 39000 miles in 13 weeks, how far, at 
that rate, would it run in 52 weeks ? 

BT PROPORTION. BT CANCXLOfa. 

13 : 52 : : 39000 ; 4th term. 4 

39000 X 52 = 2028000 ; 39000 X 6ji 
2028000 -^- 13 = 156000, Ans. jz = 156000, Ans. 

8. If 20 men perform a piece of work in 8 days, in how many 
days will 4 men perform the same ? Ans. 40. 

9. If 24 cords of wood cost $60, what will 18 cords cost? 

10. If $30 pay for 5 cords of wood, how many dollars will 
pay for 12 cords ? Ans. 72. 

11. K 4 cords of wood cost $20, how many cords may be 
bought for $45 ? Ans. 9. 

12. K 6 horses eat 42 bushels of oats in 5 weeks, how many 
bushels will 11 horses eat in the same time ? 

13. What cost 7 tons of coal when 4 tons cost $24 ? 
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14. In how many days can 6 men build a house, if 10 men 
can build it in 72 days? 

15. If 72 lb. of cheese are worth as much as 30 lb. of butter, 
how many pounds of cheese will pay for 20 lb. of butter ? 

16. How many tons of coal can be bought for $84, when 3 
tons cost $18 ? Ans. 14. 

17. If 9 horses eat a ton of hay in 20 days, how many horses 
will eat a ton in 30 days ? Ans. 6. 

18. How many tons of hay will ^ horses eat in 25 weeks, if 
8 horses eat 20 tons in the same time ? 

19. If I pay 2 s. 8 d. per week for pasturing 2 cows, what shall 
I pay for pasturing 11 cows ? 



2: 11 :: 2s. 8d.:l 
11 



r2: 11 ::32d.; 
11 



2) 29 s. 4 d . 
Ans. 14 s. 8d. 



or. 



2)352 d. : 
Ans. r76d.= 14s. 8d. 



20. If I pay 2 s. 8 d. for pasturing 2 cows, how many cows can 
be pastured the same time for 14 s. 8 d. ? 

21. If 8 acres of land cost 75£ 6 s. 4 d., how many acres may 
be bought for 131£ 16 s. 1 d. ? 

22. If 14 acres of land cost 131£ 16 s. 1 d., what will 8 acres 
cost ? Ans. 75£ 6 s. 4 d. 

23. If f of a ship cost $9875, what are | of her worth ? 

24. If f of a barrel of flour cost $3.20, what will 6 bbl. cost ? 

25. If a man walk 192 miles in 6 days of 8 hours each, in 
how many days of 12 hours each will he walk 192 miles ? 

26. Lent a friend $400 for 6 months; afterwards he lent me 
$300. How long may I keep it to balance the favor ? 

27. How many yards of cloth | of a yard wide are equal to 
20 yards 1^ yards wide ? 

28. If when flour is worth $9 per bbl., a penny loaf weighs 
4 oz., what will it weigh when flour is worth $6 per bbl. ? 

29. If 10 horses eat 45 bushels of oats in 3 weeks, how many 
bushels will 12 horses eat in the same time? Ans. 54 bush. 

30. Three men can do a piece of work in 12 days; how manjf 
men must be added to the number to do the same in 4 days ? 
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31. A ship's crew of 12 men has food for 24 days, how many 
men must be discharged that it may last 12 days longer ? 

32. Paid $1.50 for 3 lb. of tea ; what should I pay for 9 lb. ? 

33. If .25 of a ship cost $3000, what cost .375 of her? 

34. At $24 per cwt., what is the cost of 62^ lb. ? 

35. If a steeple 180 feet high casts a shadow 240 feet, what 

is the length of the shadow cast by a staff 3 feet high, at the 

same time ? 

Note 2. Since each of the three terms in the above example is in feet 
the learner may be uncertain which number to place as the third term ; but 
he has only to notice that he is required to find the length of a shadow, .*. 
the third term should be the number expressing the length of shadow in the 
given example, viz. 240 ft. ; thus, 

180 : 3 : : 240 : 4th term = 4 ft., Ans. 

36. K a staff 3 feet long casts a shadow 4 feet, what is the 
hight of a steeple which, at the same time, casts a shadow 
240 feet ? Ans. 180 ft. 

37. If a staff 3 feet long casts a shadow 4 feet, how long is the 
shadow of a steeple which is 180 feet high, at the same time ? 

38. Ka steeple 180 feet high casts a shadow 240 feet, what 
is the hight of a staff which, at the same time, casts a shadow 
4 feet ? 

39. The interest of $300 for 1 yr. being $18, what is the 
interest of $850 for the same time ? 

40. The interest of $800 for 6 m. being $24, what principal 
will gain $45 in the same time ? 

41. If a man's salary amounts to $2700 in 3 years, what will 
it amount to in 11 years? 

42. If a man's salary amounts to $9900 in 11 years, in how 
many years will it amount to $2700 ? 

43. If 12 J yards of silk that is f of a yard wide will make 
a dress, how many yards of muslin that is If yards wide will 
be required to line it ? ^ Ans. G-^y yd. 

44. K f of an acre of land is worth $36.40, what is the value 
of 15^ acres, at the same price ? 

45. If 6 men can mow 12 a. 3 r. 16 rd. of grass in 2 days, by 
working 6 hours per day, how many days will it take them to 
do the same if they work only 4 hours pet darj \ 
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46. K 2 bbl. of flour are worth as much as 3 cords of wood, 
how many barrels of flour will pay for 45 cords of wood ? 

47. A bankrupt, owing ^25000, has property worth $15000 j 
how much will he pay on a debt of $500 ? 

48. A man, owning f of a ship, sells § of his share for 
$20000 ; what is the value of the ship ? 

49. A and B hired a pasture for $45.90, in which A pastured 

11 oxen and B 19 ; what shall each pay ? 

50. If 13 men perform a piece of work in 45 days, how many 
men must be added to perform the same in ^ of the time ? 

51. If the interest on $700 is $42 in one year, what will be 
the interest on the same sum for 3^ years ? 

52. How many yards of paper 2 feet in width will paper a 
room that is 13^ feet long, 12 feet wide, and 9 feet high ? 

53. If I pay $168 for 63 gallons of wine, how much water 
shall I add that I may sell it at $2 per gallon without loss ? 

54. A certain house was built by 30 workmen in 98 days, 
but, being burned, it is required to rebuild it in 60 days ; how 
many men must be employed ? Ans. 49 men. 

55. A garrison of 1500 men has provisions for 12 months, 
how long will the same provisions last if the garrison is re- 
enforced by 300 men ? 

56. If a piece of land 20 rods long and 8 rods wide contains 
an acre, how long must it be to contain the same when it is but 
2 rods wide. 

57. If the earth revolves 366 times in 365 days, in what time 
does it revolve once? Ans. 23 h. 565*^™* 

58. A wall which was to be built 24 feet high was raised 8 
feet by 6 men in 12 days ; how many men must be employed to 
build the remainder of the wall in 12 days more ? 

59. A wall was completed by 12 men in 12 days ; how many 
men would complete the same in 4 days ? 

60. If a man perform a»joumey in 6 days when the days are 

12 hours long, in how many days of 8 hours each will he per- 
form the same ? Ans. 9 days. 

61. A cistern has a pipe that will fill it in 6 hours ; how many 
pipes of the same size will fill it in 45 minutes ? 
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62. A cistern has 3 pipes ; the first will fill it in 3 hours, tho 
lecond in 4 hours, and the third in 5 hours ; in what time will 
they together fill the cistern ? Ans. IJf h. 

63. Paid $3.50 for 7 lb. of tea ; what should I pay for 19 lb. ? 

64. A can cut a field of grain in 8 days ; A and B can cut it 
in 6 days. In what time can B do the same ? 

65. If 2 horses can draw a load of 16 tons upon a railway, 
how many horses will be required to draw 72 tons ? 

66. A fiirm was sold at $25.50 per acre, amounting to 
$1925.25 ; how many acres did the farm contain ? 

67. A garrison of 1000 men have 14 oz. of bread each per 
day for 120 days; how long will the same bread last them if 
each man is allowed but 12 oz. per day ? Ans. 140 d. 

68. If T«r of a ship cost $25000, what is \i of her worth ? 

69. At $27 per cwt., what is the cost of 37^ lb. ? 

70. The earth moves 19 miles per second in lier orbit ; how 
&r does she go in 3 m. 27 sec. 

COMPOUND PROPORTION. 

3S13. Compound Proportion is an eqtudity of two ratios, 
one of which is compound and the other simple ; thus, 

Ifi' ^i"*'^^*^'^®* compound proportion ; 
and 48 : 24 : : 18 : 9, is the same reduced to a simple form. 
Note. The compound ratio may consist of any number of couplets. 

338* Every compound proportion may be reduced to a 
simple form, and, moreover, every example in compound propor- 
t'on may be solved by means of two or more simple proportions. 

Ex. 1. If 6 men in 8 hours thresh 30 bushels of wheat, in how 
many hours will 2 men thresh 5 bushels ? 

BT SIMPLB PBOPOBTION. 

2 : 6 : : 8 : 24, and . 
30 : 5 : : 24 : 4, Ans. 

332. What is Compound Proportion ? 333. May an example in compoand pro- 
portion be solyed by simple proportion 7 Analyw Ex. 1. 
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In solving tliis question by simple proportion, we, in the first 
place, disregard the amount of labor, and inquire how long it 
will take 2 men to do as much as 6 men in 8 hours. Having 
found 2*4 hours to be the answer to this question, we next disre- 
gard the number of men, and inquire how long it will take to 
thresh 5 bushels of wheat if 30 bushels are threshed in 24 hours, 
and thus obtain 4 hours, the true answer to the question. 

In this operation, the given number of hours, 8, is first multi- 
plied by 6 and the product divided by 2, then this quotient is 
multiplied by 5 and the product divided by 30 ; but it will an- 
swer the same purpose to multiply the 8 by the product of the 
two multipliers, 6 and 5, then divide the number so obtained by 
the product of the two divisors, 2 and 30 ; thus, 

BT COMPOUND PSOPOKnON. 

2 : 6 



Here 2 is multiplied by 



Q Q . ^'> r : 8 : 4th term. 

6^ 30 30 for a divisor, and the 

8 product of 6 and 5 is mul- 

6 )'2T0"( 4, Ans. ^P"^ ^^ ^ ^*''' * ^^d^nd. 

240 

( 2 • 6 '^ 
It will be seen that, of the first two couplets, i qq ! 5 r > o^® 

ratio is less than a unit and the other greater ; but there is no 
impropriety in this, for one condition of the question requires the 
answer to be greater than the 3d term, and the other condition 
requires it to be less. Hence, 

334. To solve questions in Compound Proportion. 

Rule. Write that given number which is of the same kind 
as the required answer for the 3d term ; take any two of the re- 
maining terms that are alike, and, considering the question 
as depending on these alone, arrange them as in simple 
proportion; arrange each pair of like terms by the same 
principles; and then multiply the continued product of the 2d 
terms by the 3d term, and divide this resuU by the continued 

product of the 1st terms ; the quotient wiU be the term sought, 

- 

334* Rule for compound proportion ? 



I ::$135 : 4th term. 
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NoTB. The work may often be much abridged by canceling factors in 
the 2d and 3d terms, with like factors in the Ist terms (144, Note). 

Ex. 2. If 6 men in 15 days earn $135, how many dollars wiU 

9 men earn in 18 days ? 

6 men : 9 men 

15 days : 18 days 

9X18X135 = 21870 = continued product of 2d and 3d terms. 

6X 15 = 90 = continued product of Ist terms. 

21870 -5- 90 = 243, Ans. 

THE SAME CANCELED. 

' ^^ ! 27 Ur,< J2<1^><M.= 243, Ans. 

9x27 = 243, Ans. J I ? 

3. K 4 men, in 24 days of 9 hours each, build a wall 40 ft 
long, 9 ft. high, and 4 ft. thick, in how many days of 6 hours 
each can 8 men build a wall 60 ft. long, 12ft. high, and 5 ft. 

thick ? Ans. 45. 

8 men : 4 men 
6 hours : 9 hours 

40 ft. long : 60 ft. long 

9 ft. high : 12 ft. high 
4 ft. thick : 5 ft. thick 

4. If a &mily of 6 persons spend $600 in 8 months, how 
many dollars will be required for a family of 10 persons in 14 
months? Ans. $1750. 

5. If a family of 6 persons spend $600 in 8 months, how 
many months will $1750 sustain a family of 10 persons ? 

6. K a family of 6 persons spend $600 in 8 months, how 
large a family may be sustained 14 months for $1750 ? 

7. K the transportation of 12 boxes of sugar, each weighing 
4 cwt., 40 miles, cost $8, what must be paid for carrying 40 
boxes, weighing 3i cwt. each, 75 miles ? Ans. $43.75. 

8. If 4 men dig a trench 84 feet long in 2^ days, how many 
men can dig a trench 336 feet long in 4 days ? Ans. 10. 

9. If 4 men dig a trench 84 ft. long and 5 ft. wide in 3 days, 

how many men can dig a trench 420 ft. long and 3 ft. wide in 4 

days? Ans. 9. 

23 



> : : 24 days : 
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10. If 2 men dig a trench 50 ft. long, 5 ft. wide, and 3 ft. deep 
in 3^ days, how many men can dig a trench 300 ft. long, 2^ ft. 
wide, and 4 ft;, deep in 7 days ? Ans. 4. 

11. If 6 men dig a trench of 4 degrees of hardness, 35 ft 
long, 6 ft;, wide, and 5 ft. deep in 5 days, how many men can dig 
a trench of 6 degrees of hardness 105 ft^ long, 4 ft. wide, and 3 ft. 
deep in 2 days ? Ans. 27. 

12. If 5 men, in 4 days of 10 hours each, dig a trench of 10 
degrees of hardness, 50 ft;. long, 3 ft. wide, and 6 J ft;, deep, how 
many men can dig a trench of 5 degrees of hardness, 75 ft^ long, 
4J ft. wide, and 4^ ft. deep, in 9 days of 8^ hours each ? 

13. If $100 gain $6 in 1 year, what will $300 gain in 8 m. ? 

14. If $300 gain $12 in 8 months, what will $100 gain m 1 
year ? 

15. If $100 gain $6 in 1 year, in what time will $300 gain 
$12. 

16. If $100 gain $6 in 1 year, what principal wOl gain $12 
in 8 months ? 

1 7. K a 2-penny loaf weighs 9 oz. when wheat is 6s. 6d. per 
bushel, how much bread may be bought for 3s. 2d. when wheat 
is worth 4s. 9d. per bushel ? Ans. 141b. 10 oz. 

18. A wall, which was to be built 32 feet high, was raised 8 
feet by 6 men in 1 2 days ; how many men must be employed to 
build the remainder of the wall in 9 days ? Ans. 24. 

19. If 6bbl. of flour serve a family of 8 persons 12 m., how 
many bbl. wDl serve a family of 12 persons 16 months? 

20. If 1 6 horses eat 24 bushels of oats in 6 days, how many 
bushels will 23 horses eat in 20 days ? 

21. A garrison of 1600 men have bread enough to allow 24 
ounces per day to each man for 25 days ; but, the garrison being 
re-enforced by 400 men, how many ounces per day may each 
man have in order that they may hold out against the enemy 30 
days ? Ans. 16 oz. 

22. If 3 compositors, in 2 days of 9 hours each, set type for 
27 pages, each page consisting of 36 lines of 45 letters each, 
how many compositors will set 36 pages of 40 lines of 54 letters 
each^ in 6 days of 8 hours each ? 



i 
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23. If a man, walking 12 hours a day for 8 days, travel 384 
miles, in how many days of 10 hours each would he walk 240 
miles, travelling at the same rate ? Ans. 6. 

24. If a man travel 280 miles in 7 days, travelling 10 hours 
each day, how many miles will he go in 12 days, travelling at 
the same rate, only 9 hours each day ? * 

25. If 12 horses or 10 oxen eat 2 tons of hay in 8 weeks, 
how much hay will 18 horses and 25 oxen eat in 6 weeks ? 

26. If it take 33 reams of paper to make 1500 copies of a 
book of 11 sheets, how many reams will be required to make 
2500 copies of a book of 9 sheets ? Ans. 45. 

27. If 600 tiles, each 12 inches square, will pave a court, 
how many tiles that are 10 inches long and 8 inches wide will 
pave another court which is 3 times as long and half as wide ? 

28. How many bricks, each 8 inches long, 4 inches wide, and 
2 inches thick, would occupy the same space as 600 stones, each 
2 feet long, 1^ feet wide, and 8 inches thick ? 

29. K 7 shares in a bank yield their owner $17.50 in 3 
months, how much will 12 shares yield in 2 years ? 

30. If 3 men, in 16 days of 12 hours each, build a wall 30 ft. 
long, 8 ft. high, and 3 ft. thick, how many men will be required to 

^ build a wall 45 ft. long, 9 ft. high, and 6 ft. thick, in 24 days of 9 
hours each ? Ans. 9 men. 

31. If the transportation of 9 hhd. of sugar, each weighing 12 
cwt, 20 leagues, cost $50, what must be paid for the transpor- 
tation of 50 tierces, each weighing 2 J cwt., 300 miles ? 

32. If $300 gain $18 in 9 months, what is the rate percent.? 

33. If a bar of silver 2 ft. 1 in. long, 6 in. wide, and 3 in. thick, 
be worth $2725, what is the value of a bar of gold 1 ft. 9|J in. 
long, 8 in. wide, and 4 in. thick, the specific gravity of silver to 
that of gold being as 10.47 to 19.26, and the value per oz. of 
silver being to that of gold as 2 to 33 ? Ans. $128293. 

34. If 496 men, in 5 days of 12 h..6 m. each, dig a trench of 
9 degrees of hardness 465 feet long, 3} feet wide and 4f feet 
deep, how many men will be required to dig a trench of 2 de- 
grees of hardness 1 68 J feet long, 7 J feet wide, and 2| feet deep, 
in 22 days of 9 hours each ? Ans. 15. 
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ALLIGATION. 

335. Alligation treats of mixing simple substances of 
different qualities, producing a compound of some intermediate 
quality. It is of two kinds, Medial and Alternate. 

ALLIGATION MEDIAL. 

336. Alligation Medial is the process by which we find 
the price of the mixture, when the quantities and prices of the 
simples are given. 

Ex. 1. A merchant mixes 5 gallons of oil worth 4s. per gal. 
with 4 gal. at 5s., 2 gal. at lis., and 3 gal. at 12s. What is 
the value of a gallon of the mixture ? 

5 gal. at 4s. per gal. are worth 20s. 
4 « 5s. « « 208. 

2 « lis. " « 228. 

3 « 12s. « • « 36s. 

.•. 14 gal. are worth 98s. 

and 1 gal. is worth ^ of 98s. = 7s. Ans. 

All examples of this nature are solved on this plan. Hence, 

337. To find the price of a mixture when the number* 
of articles mixed and their prices are given, 

Rule. Divide the total value of the articles mixed hy the sum 
of the simples, and the quotient is the price of one. 

2. A miller mixes 20 bushels of corn worth 80c. per bush, 
with 10 bush, of rye at $1, 40 bush, oats at 35c., and 30 bush, 
of barley at 90c. ; what is the price per bushel of the mixture ? 

3. A grocer mixes 10 pounds of sugar worth 6c. per lb. with 
12 lb. at 8c., 4 lb. at 12c., and 5 lb. at 15c ; what is a pound of 
the mixture worth ? 

ALLIGATION ALTERNATE. 
. 338. Alligation Alternate is the process of mixing 

335. What does Alligation treat off It ia of how many kinds ? What? 336. Whal 
6 AiZ^gation Medial? 33r. Rule? 
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quantities of different prices so as to obtain a mixture of a re- 
quired intermediate price. There are three problems. 

339# Problem 1. The prices of several kinds of 
goods being given, to ascertain how much of each kind 
may be taken to form a compound of a proposed medium 
price, 

Ex. 1. A farmer wishes to mix oats worth 30c. per bush, with 
barley worth 45c., so as to make a mixture worth 42c. ; how 
many bushels of each may he take ? 

Analysis. It is evident that he must mix them in such pro- 
portions as to gain just as much on his oats as he loses on the 
barley. Now, he gains 1 2c. on 1 bush, of oats, and loses but 3c. 
on 1 bush, of barley ; .*., for each bushel of oats he must take 
12 -7- 3 = 4 bushels of barley. 

SECOND METHOD. 

^9 ( 30-| 3 — 12c X 3 = — 36c., deficiency. 
*^ 1 45J 12 + 3c. X 12 = + 36c., surplus. 

Having written the prices of the oats and barley in a vertical 
colunm and the price of the mixture at the left, as above, we 
write the difference between the mean price (i. e. the price of 
the mixture) and the price of the oats against the price of the 
barley, and the difference between the mean price and that of 
the barley against the price of the oats, and the differences stand- 
ing against the prices of the oats and barley, respectively, will 
represent the proportional quantities of oats and barley to be 
taken ; for it will be seen that the product of the deficiency in 
the value of a bushel of oats, multiplied by the number of bushels 
of oats ( — 12c. X 3 = — 36c.), is necessarih/ equal to the pro- 
duct of the surplus in the value of a bushel of barley multiplied 
by the number of bushels of barley (+ 3c. X 12 = -|-36c.), 
since the two products are composed of the same factors ; and 
one representing a deficiency and the other a surplus, they vnll 
balance each other. 

In the same manner, any number of pairs of simples may be 

338. What is AUtgatlon Alternate ? How many Problems ? 339. Otitject of Prob 
Im 1 ? Bzplain the analrsls of Bz. 1. Bzplain the 2d method. 

23* 
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made to balance, as in Ex. 2, the price of one simple in each 
pair being less and that of the other greattr than the mean price. 

In performing the operation, the terms are connected by a line 
merely for convenience of reference in comparing them. 

2. A merchant has 4 kinds of sugar, worth severally 6c., 8c., 
13c., and 16c, per lb. ; how may he mix them so as to make a 
mixture worth lOc per lb. ? 



10 



6--. 6 
3 
2 
4 



[l6— ' 



OPERATION. 

.4c. X 6 = 

.2c. X 3 = 

.3c. X 2 = 

6c. X 4 = 



— 24c.> 

— 6c. j 



30c. 



24c. 

6c. 



Each pcdr of these products, viz. the Ist and 4th, and the 2d 
and 3d, will necessarily balance ; for they are composed of the 
SAME FACTORS, and the one marked -|- represents a surplus and 
the one marked — represents a deficiency. By this method the 
quantities always balance in pairs, however many simples may 
DC put in the mixture. 

340i There evidently may be as many independent answers, 
all correct, as there are different ways of pairing the simples ; 
and, by taking multiples of these, the results may be varied 
Indefinitely, so that there may be an infinite number of answers 
to one question. 

Among other methods, the 2d example may have the follow- 
ing solutions, and each may be proved correct by AUigation 
Medial. 



10 



6-1 3 lb. at 6c. 

8 — I 6 lb. " 8c. 

13-1 4 lb. " 13c. 

16 — I 2 lb. « 16c. 



10^ 



8-, 
13- 
16-1 



3+ 6 = 9 lb. at 6c 
6 lb. " 8c 
41b. " 13c 

4 + 2=6 lb. " 16c 



From these illustrations : 

Rule. Write the prices of the several simples in a vertical 
column ; on the left, separated by a line, write the proposed 
medium price ; connect by a line, each price that is less than the 



339. Explain Ex. 2. How are the prices connected ? How do they bftlanoe ? 840. 
fibmuu^aiuweniiiajthneber How proved corveet? Rule? 
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medium with one or more that is greater, and each that is greater 
with one or more that is less ; write the difference between the 
medium price and the price of each simple against the number 
or numbers with which the simple is connected ; these differences, 
or their sum if two or more stand against one price y will be the 
projTortional parts of the several simples which mag be taken to 
form the mixture, 

341, Each of the foregoing methods is simple and correct, 
but, for the convenience of the merchant, there is a better mode, 
viz. : Assume the quantities of the simples, and then, by calcu- 
lation, correct the assumption, as follows : 

3. A merchant has 5 kinds of wine worth 58., 6s., 8s., 13s., 
and 158. per gal. What quantities of each may he take to make 
a mixture worth 9s. per gallon ? 



9s. < 



8. gal. 

5 7X- 

6 6X- 
8 6X- 

13 2XH 
15 4X- 


s. 
-4 — 
-3— - 
-1 — - 

f-4— H 
h6— H 


s. 
-28 
-18 s. 

- 6 — 52, deficiency. 

- 8 

- 24 +32, surplus. 


ga] 
at 15s., 


ix + ( 


s. — 20, deficiency. 
3 =— +24, surplus. 



+4, surplus. 
Subs tract wine at 13s., — 1 X +4= — 4, deficiency. 

Having assumed 7 gal. at 5s., 6 gal. at 6s., 6 gal. at 8s., 2 gal. 
at 138., and 4 gal. at 15s., we find the mixture is not worth so 
much as it should be by 208. Now this may be remedied by 
putting in more of the higher priced wines or less of the cheaper. 
If we add 4 gal. more of the 158. wine, this will balance the defi- 
ciency and create a surplus of 4s., and this may be corrected by 
taking out 1 gal. of the 13s. wine. There are now in the mix- 
ture 7 gal. at 5s., 6 gal. at 6s., 6 gal. at 8s., 1 gal. at 13s., and 
8 gal. at 15s. 

Remark. The deficiencies are marked by the sign — and 
the excesses by + to aid the mind in making corrections. 

— i-^^n - - -- - , , I, Miiii I ■ 

341. Another metbodi explain it. WhaA \a tiM T«CBAflL\ 
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NoTB. This mode of correcting may be indefinitely varied, hence the 
merchant may take the simples in a ratio more nearly as he desires than by 
either of the other modes. 

Let the pupil solve the following examples by each of the 
three modes, and prove them : 

4. A grocer wishes to mix teas worth 25c., 33c, 48c., 56c., and 
75c. so that the compound may be worth 45c. per pound. How 
many pounds of each may he take ? 

5. A farmer has cows worth $16, $20, $28, $40, and $50 per 
head ; what number of each may he sell at an average price of 
$30 per head ? 

342. Problem 2. The price of each of the simples, 
the price of the compound, and the quantity of one kind 
being given, to find how much of each of the other sim- 
ples may be taken : 

» 

Rule. Find the proportioned, parts as in the preceding Prob- 
lem ; then say^ as the proportional part of that simple whose 
quantity is given is to the given qtumtity, so is each of the 
other proportional parts to the required quantity of each of the 
other simples, severally, 

Ex. 1. How many pounds of sugar at 4, 6, 9, and lOc per 
lb. may be mixed with 12 lb. at 13c. to make a compound worth 
8c. per lb. ? Ans. 15, 9, 6, and 61b. at 4, 6, 9, and lOc. 

If we connect the prices as in 

the margin, we obtain 5, 3, 2, 2, 

and 41b. for the proportional 

8c.-( 9J . ' 2 parts. Now if the 41b. at 13c. 

"be increased in a 3 fold ratio, it 
will become 12 lb., the given quan^ 
tity, and if each of the other 
proportional parts be increased in the same ratio, evidently the 
price per lb of the mixture will remain unaltered ; thus, 
4 lb. at 13c. : 12 lb. at 13c. : : 5 lb. at 4c. : 15 lb. at 4c. 
4 lb. at 13c. : 12 lb. at 13c :: 3 lb. at 6c. : 9 lb. at 6c 
etc. etc 



c. 


Ih. 


A 


1 5 


6_ 


2 + 1 — 3 


9J . 


2 


10_I 


2 


13 — 


J 4 



341» Wh»t iB the Note ! S4'^. Ob^V. ol \^tq\>Vndei 2 ? Bule ? Explanation T 
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2. How many gallons of wine at 8, 10, and 15s. per gal. may 
be mixed with 15 gal. of water of no exchangeable value, to 
make a mixture worth 12s. per gal. ? 

3. How many lb. of wool at 30, 40, and 50c. per lb. may be 
mixed with 24 lb. at 45c. to make a mixture worth 42c. per lb. ? 

343. Peoblem 3. The prices of the several simples, 
the price of the compound, and the entire quantity in the 
compound being given, to find how much of each simple 
may be taken : 

Rule. Find the proportional parts as in ProUem 1 ; then 
say, as the sum of the proportional parts is to the whole compound, 
so is each of the proportional parts to the required quantity of 
each. 

Ex. 1. I have 4 kinds of coffee, worth 8, 11, 14, and 20c per 
pound ; how many pounds of each may I take to form a com* 
pound of 60 lb. at 13c. per lb. ? 

Ans. 28, 4, 8, and 20 lb. at 8, 11, 14, and 20c. 

c. lb. 



18c 



8-^ 


7 


11-, 
14- 


1 
2 


20 


5 


15 : 60 lb. : : 7 lb. : 28 lb. at 8c 




15: 601b. :: lib. : 41b. atllc 



etc etc. 

We find that the sum of the proportional parts, if linked as 
above, is 151b., and if this be quadrupled, 601b., the required 
compound, will be • obtained ; but the whole compound will be 
quadrupled by increasing each of the proportional parts in a 
four fold ratio. 

2. How many ounces of gold, that is 16, 18, 20, and 24 carats 
fine, may be taken to form a mass of 72 ounc6s 21 carats fine ? 

3. How many sheep worth 9, 12, 16, 18, and 24s. each, may 
be taken to form a flock of 125 sheep worth 15s. each ? 

343. Ol^t of Problems? Ru\«^. %x3Qi\«Q»Aaa\ 
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INVOLUTION. 

344. A FowEB of a number is the product obtained bj 
•using the number two or more times as & factor. 

Involution is the process of raising a number to a power. 
The number involved is the 1st power of itself. It is also the 
root of the other powers (Art 112, Notes 3 and 6). 

345. The Index or Exponent of a power is a figure 
placed at the right and a little above the root to show how many 
times it is used as a factor (Art. 112, Note 4) ; thus, 

4X 4= 1 6=4*, i. e., the second power or square of 4. 
4X4X4= 64=4', i. e., the 3d power or cube of 4. 
4X4X4X4= 256=4*, i. e., the 4th power of 4. 
4X4X4X4X 4=1024 =4«, i. e., the 5th power of 4. 

Hence, 

346. To involve a number to any required power, 

Rule 1". ' Write the index of the power over the root ; or. 

Rule 2. Multiply the number by itself and (if a higher 
fower than the second is required) multiply this product by the 
original number, and so on until the root has been taken as afac^ 
tor as many times as there are units in the index of the required 
power, ' 

Ex. 1. What is the 3d power of 6 ? 

Ans. 6«=6X6X 6=216. 

2. What is the 5th power of 3 ? Ans. 243. 

3. What is the 4th power of 5 ? 

4. What is the 8th power of 2 ? 

5. What is the 2d power of 16 ? Ans. 256. 

6. What is the 3 power of J ? 

4_2 C2>|«_2 2 2_2^_^ 
6~3't3J ""3 ^3 ^3~3^~27'^®' 

344. What is the Power of a number ? What is Involation ? What is the nomber 
Ittvolved? 349. What is the Index or Exponent of a power? 346. Bole Ibr inTolo- 
Hon? Seeoadrulel 
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7. What is the 2d power of ^^^ ? 
. 8. What is the 3d power of .03 ? Ans. .000027. 

9. Whatis the 4th power of .12 ? 

10. What is the square of 2^ ? 

2i=| ; and (|)3=f J=5 ^. Ans. 

11. What is the cube of 3J ? 

Note 1. It will be observed that a mixed number is first reduced to an 
improper fraction, and a common fraction i^ reduced to its lowest terms, 
and then each term is involved separately. Also that the number of deci- 
mal places in the power of a decimal is equal to the number of decimal 
places in the root multiplied by the index of the power (Art. 171). 

Note 2. The powers of a number greater than unity, are greater than 
the root, and the powers of a proper fraction are less than the root ; thus, 
the cube of 2 is 8, which is greater than 2 ; and the square of -I is ^, which 

is greater than ^ ; but the square of § is -J-, which is less than |. 

347. To multiply different powers of the same number 
together : 

Rule. Add the indices of the factors together, and the sum 
will be the index of the product. 

12. Multiply the square of 3 by the cube of 3. 

Ans. 32x3»=3«; i. e. Tx3 X 3 X 3 X 3=3»=243. 

13. Multiply 52 by 5\ Ans. 5«. 

848. To involve a quantity that is already a power : 

BuLE. Multiply the index of the given number by the index 
of the power to which it is to be raised. 

Thus, the 3d power of 2^ is 2«, for 2*= 2 X 2, and the 3d 

power of 2X 2 is 2X 2 X 2><2'x Tx2=2X 2X2X 2 X 
2X2 = 2«=64. 

14. What is the 4th power of 3» ? Ans. 3". 

15. What is the 5th power of 2* ? ' 



346. What is done with a mixed namber ? How is a common fittetion inyolved ? 
How many decimal places in the power of a decimal ? If the root is greater than onf^ 
are its powers greater or less than the root ? If the root is less than one ? 347. Rule 
for multiplying different powers of the same namber together? 348. Rule for iuTolV' 
ing a power ? 
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349, To divide a power of a number by any other 
power of the same number : 

Rule. Siibtrdct the exponent of the divisor from the eocponent 
of the dividend, 

1 6. Divide 5'^ by 5«. Ans. S"' ^ 5» = 5^ for 5^ -7- 5» = ^^ = 

5X5X5X5X5X5X5 .^.^.^. ., .^ 

, ^^ , ^ , =5X5X5 X5 = 5* = 625. 

5X5X5 

17. Divide 8» by 8'. 18. Divide 4' by 4». 



EVOLUTION. 

350« A ROOT of a number is one of the equal factors whose 
continued product is that number (Art. 112, Note 3). 

Evolution or Extracting Roots is the resolving of a 
quantity into as many equal factors as there are units in the 
index of the root. 

351. There are two methods of indicating a root, one by 
means of the radical sign^ ^y and the other by means of a 
fractional index. 

The figure placed over the radical sign is the index of the 
root, and is always the same as the denominator of the fractional 
index ; thus, the cube root o/" 8 is ^ 8 or 8i. 

The square root of the cube of 4, or the cube of the square root 
of 4, isy'4»or 41 

If no number is over the radical sign, 2 is understood. 

353, Evolution is the reverse of Involution. 

In Involution the root is given and the power required. 

In Evolution the power is given and the root required. 

349. Rule for diyiding one power by another povrer of the aame nnmber? 
350. What is the Root of a number? What Is Eyolution? 351. How many 
methods of indicating a loot? What? What is the index of tlie root? What of the 
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353. Ail numbers can be involved to ant/ required power, 
but comparatively /ew can be evolved. 

Those numbers which can have their roots extracted are called 
perfect powers, and their roots are rationed numbers. Numbers 
whose roots cannot be taken are called imperfect powers, and 
their roots are irrational or surd numbers. 

A number may be a ' perfect power of one name or degree, 
and an imperfect power of another ; thus, 16 is a perfect square, 
but an imperfect cube, whereas 27 is a perfect cube, but an im- 
perfect square ; again, 64 is a perfect square, cube, and sixth 
power. 

864. Every power and every root of 1 is 1. There is no 
other number whose powers and roots are all alike. 

The roots of a proper fraction are greater than the fraction, 
and the roots of any number greater than unity are less than the 
number ; thus, ^| = §, which is greater than | ; i^f| = }, 
which exceeds J| ; but ^ f } = f , which is less than f } ; ^^8 
= 2, which is less than 8. 

EXTRACTION OF THE SQUARE ROOT. 

355. To EXTRACT THE SQUARE ROOT of a number is to 
resolve it into two equal factors, i. e, to find a number which, 
muUiplied into itself, imll produce the given number. 

350* The square of a number consists of twice as many 
figures as the root, or of one less than twice as many ; thus, 
Roots, 1, 9,. 10, 99, 100, 999. 

Squares, 1, 81, 100, 9801, 10000, 998001. 

Hence to ascertain the number of figures in the square 
root of a given number, 

393. Can all numbers be inyolyed? Erolyed? What are perfect powers? 
Bational roots? Imperfect powers? Irrational or sard roots? May a number be 
a perfect power of one degree and an imperfect power of another deg^ree? A perfect 
power of several degrees? Illustrate. 3S4. What of 1? The roots of a proper frac- 
tion, are they greater or less than the fraction ? The roots of a number greater than 
one? 395. To extract the oqaare root oi a number, what? 336. How many 
ftgures in the square of a number ? 

24 
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Rule. Beginning at the rights point off the number into 
periods of two figures each, and there will be one figure in the 
root for each period of two figures in the square, and if there is 
an odd figure in the square there will be a figure in the root for 
that. 

Ex. 1. How large a square floor can be laid with 576 square 
feet of boards ? 

If we knew the length and breadth of a floor, we should find 
its area by multiplying the length by the breadth (Art 101), 
or, in this example (since length and breadth are equal), by 
multiplying the length by itself But we are now to reverse this 
process, and, knowing the area, to find the length of one side. 

Since the number, 576, consists of three figures, its root will 
consist of two figures^ te^is and units, and the square of the tens 
must be found in the 5 (hundreds). 

OPSBATION. 

5* 7 6 ( 2 4 Now the square of 2 (tens) is 4 (hun« 

4 dreds) and the square of 3 (tens) is 9 

4.A\ 1 7 fi (hundreds) ; and, as 5 (hundreds) is less 

\ i^ than 9 (hundreds) there can be but 2 

(tens) in the root. Let us now construct 

a square. Fig. 1, each side of which shall 

be 2 tens (= 20 feet) in length. The 

area of this square is 20X20 ==400 square feet, which, deducted 

from 576 feet, will leave 176 square feet to be used in enlarging 

the floor. To preserve the square 
Fig. 1. form, this addition must be made 

upon the 4 sides of the floor, or, 
more conveniently, equally upon 2 
adjacent sides, as in Fig. 2. From 
the nature of the case, the 2 addi- 
tions, bm and cr, are of a uniform 
breadth; and, if their length were 
known, we could determine their 



o 

94 



20 
20 

4 sq. ft. 



20 feet. breadth by dividing their area, 176 

feet, by their length (Art. 102). 
But we do know the length of bh -|- cr, viz. twice the tens of 



356* To ascertain the number of figures in a square root, Rule? Explain 
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the root = 4 (tens or 40 ft.), and this is sufficiently near to the 

whole length of the additions 



r 



Fig. 2. 



9> 



20 

4 

80 


4 
4 

16 


c 

20 
20 

400 


20 
4 

80 



m 



20 feet. 



6 4 ft. 



to serve as a trial divisor. 
Now 176 — 40, or, what is 
the same in effect, 17-7-4, 
gives 4 feet for the breadth 
of the addition, and this added 
to the trial divisor, 40, or 
annexed to the 4 (tens) will 
give 44, the whole length of 
bm-\-cr, the trtie divisor. And 
44 X 4= 176 ; i. e. the length 
of the addition multiplied by 
its breadth gives its area. 
It will be seen that every 

foot of board is used, and the floor is a square, each side of which 

is 20 + 4 = 24 ft long, Ans. 

357. The same species of reasoning applies, however many 
figures there may be in the root. . Hence, 

To Extract the Square Root of a number, 

Rule. 1. Separate the given number into periods of two 
figures each^ by placing a dot over units, hundreds, etc. 

2. Find the greatest square in the left-hand period and set its 
root at the right, in the place of a quotient in long division, 

3. Subtract the square of this root figure from the left-hand 
period, and to the remainder annex the next period for a divi- 
dend, 

4. Double the root already found for a tri^ divisor, and, 
omitting the right-hand figure of the dividend, ^ivide and set the 
quotient as the next figure of the root. Also set it at the right 
of the trial divisor, and so form the true divisor. 

5. Multiply the true divisor by this new root figure, and subtract 
the product from the dividend. 

6. To the remainder annex the next period for a new dividend, 
double the part of the root already found for a trial divisor, and 
proceed as before until all the periods have been employed. 



357* Sole for extxaotiag the square root of « uumbw X 
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NoTB 1. The left-hand period may consist of hat one figure. 

Note 2. The trial divisor being smaller than the true divisor, the quo- 
tient is frequently too lai^, and a smaller number must be set tn the root. This 
usually occurs when the addition to the square, a c, is wide, and, conse- 
quently, the square, h n, large ; or, ia other words, when the trial divisor is 
much less than the true divisor. 

358, Proof. Square the root ; thus, in Ex. 1, 24* = 576. 
2. What is the square root of 401956 ? 

OPXaiTION. 

4 6 1 9 5 6(6 3 4, Ans. 
36 



12 3)419 
369 



1 2 6 4)5 5 6 
5056 



3. What is the square root of 191844 ? Ans. 438. 

4. What is the square root of 677329 ? 

5. What is the square root of 67081 ? 

OPBRATlOir. 

6 7 8 i (2 5 9, Ans. ^ ^^ example, the lefb- 

4 hand period consists of hut 

4 5^2 7 ^^^ figure. So, also, the 

^225 *^rial divisor, 4, is contained 
in 27 six times ; and the 2d 

5 9)4 5 8 1 remainder, 45, equals the 

^^8 1 divisor ; still, tiie true root 

figure is but 5. 

6. What is the square root of 9765625 ? Ans. 3125. 

7. What is the square root of 136161 ? 

8. What is the square root of 42016324 ? Ans. 6482. 

9. What is the square root of 43046721 ? 

10. What is the square root of 22014864 ? Ans. 4692. 

11. What is the square root of 1522756? 

12. What is the square root of 18671041 ? Ans. 4321. 

13. What is the square root of 6091024? 

... 

8S7, What is Note 1? Koto 2 T 358. Pzoof? Explain Ex. 6? 
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14. What is the square root of 16777216 ? 

nPVAAVTflV 
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16777 2 16(409 6, Ans. ^^^^n a root figure 

I Q is 0, as m this example, 

80 9^7772 ^® simply annex to 

^^ - Q ft ^ the trial divisor, and 

bring down the next 

8186)49116 period to complete the 

4 9 116 new dividend. 


15. What is the square root of 5764801 ? 

16. What is the square root of 1048576 ? 

17. What is the square root of 282475249 ? Ans. 16807. 

Note 3. In extracting the root of a decimal^ put the first point over hun- 
dredths and point toward the right , and if the last period is not full/ annex 

18. What is the' square root of .4096? Ans. .64. 

19. What is the square root of .0625 ? 

20. What is the square root of 39.0625 ? Ans. 6.25. 

21. What is the square root of 6046.6176 ? 

22. What is the square root of 5.6 ? Ans. 2.3 6-j-. 



OPXBATION. 



5.6 ( 2.3 6 -[- ^ there is a remainder after 

4 employing all the periods in 

4. S vi 6 ^^® given example, the opera- 

'^ J 2 9 ^^^^ ^^y ^® continued at plea- 

sure by annexing successive 

466)3100 periods of ciphers, decimally ; 

^ * " ^ there will, however, in such 

472) 30400 examples, always be a remain- 

der ; for the right-hand figure 
of the dividend is a cipher, whereas the right-hand figure of the 
subtrahend is, necessarily, the right-hand figure of the square of 
some one of the nine significant figures, the right-hand figure 
of the root and of the divisor being always alike. Now, no one 
of these nine figures, squared, will give a number ending with 
a cipher ; .•., the last figure of the dividend and of the subtra- 
hend being unlike, there must be a remainder. 

23. What is the square root of 2 ? Ans. 1.41421-[-» 

^^ — - - — 

358. Explain Ex. 14. Wh»t is Note 8 ? Explain Ex. 22. 
24* 
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24. What is the square root of 20 ? Ans. 4472-|-. 

25. What is the square root of 316? 

26. What is the square root of 31.6 ? 

359, To extract the root of a common fraction, or of a 
mixed number : 

Rule. Reduce the fraction or^ mixed number to its simplest 
form^ and then take the root of the numerator and denominator 
separately ; or^ if either term of the fraction, when reduced, is 
an imperfect square, reduce the fraction to a decimal (Art. 173), 
and then proceed as in the foregoing examples, 

27. What is the square root of | J ? 

28. What is the square root of ^^ ? Ans. ^. 

29. What is the square root of JJ^f ? 

30. What is the square root of 20^ ? 

y20i=W = t=4i,Ans. 

31. What is the square root of 10^ ? 

32. What is the square root of | of §f ? 
83. What is the square root of ^ ? 



Ans. .654-f-. 



34. What is the square root of 






Application op the Square Root. 

Fig. 1. A 

360. A Triangle is a figure bounded 
by three straight lines. 

A right-angled triangle has one of its 
angles a right angle, as at C. 

The side opposite the right angle is 
called the hypothenuse ; the other two sides 
are the base and perpendicular. 




359. Bale for extracting the root of a common fraction or mixed anmber? 860. 
VFh&t iB a Triangle ? A right-anglad tiiaasle ? Hy pothennse ? Base ? 



SQUAEE ROOT. 



283 



VCx 








\X 








X 
















B 








• 

























The square described Fig. 2. 

on the hypothenuse of a 
right-angled triangle is 
equal to the sum of the 
squares described on the 
other two sides. Also 
the square of either of 
the two sides which form 
the right angle is equal 
to the square of the hy- 
pothenuse diminished by 
the square of the other 
side. This will be seen 
by counting the small 
squares in the square of 
the hypothenuse and 
those in the squares of the other two sides, Hence, , 

Ist. To find the hypothenuse when the base and per- 
pendicular are given, 

Rule. Add the square of the base to the square of the per* 
pendicular, and extract the square root of the sum, 

2d. To find either side about the right angle when 
the hypothenuse and the other side are given, 

Rule. JF'rom the. square of the hypothenuse, subtract the 
square of the other given stde^ and extract the square root of the 
remainder, 

• 

Ex. 1. The base of a right-angled triangle is 6 feet and the 
perpendicular is 8 feet ; what is the hypothenuse ? 
6* = 36, 82 = 64 ; 36 + 64 = 100 ; ^100 = 10. Ans. 10 ft. 

2. The hypothenuse of a right-angled triangle is 15 and the 
base is 12 ; what is the perpendicular ? 

152 = 225,122=144; 225 — 144=^81; y81 = 9, Ans. 

360. The sqnare of the hypothenuse equals what? The square of one of the other 
sides ? How may this appear? Kule for finding the hypothenuse ? Base or Perpendicu- 
kur? Explain Bx. 1. 
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3. A ladder resting upon the ground 21 feet from a house, 
just reaches a window which is 28 feet high; how long is the 
ladder? ~ v 

4. A tree that was 64 feet high is broken off 24 feet high, the 
part broken off turning upon the stub as upon a hinge ; at what 
distance from the bottom of the tree does the top strike the 
ground ? • Ans. 32 ft. 

5. Two vessels sail from the same port, one due east 40 miles 
and the other due south 9 miles ; how far apart are they ? 

6. A general has 9801 men ; if he places them in a square, 
how many will there be in rank and file ? 

7. How many rods of fence will be required to inclose 640 
acres of land in a square form? Ans. 1280. 

8. A farmer sets out an orchard of 600 trees so that the num- 
ber of rows is to the number of trees in a row as 2 to 3. The 
trees are 25 feet apart and no tree is within 12^ feet of the 
fence ; how many square feet of land in the field ? 

361* In figure 3 we have combined 
a circle (Art .109), a square (Art* 101, 
Note), and two equal right-angled trian- 
gles. The line AC is the diameter of 
the circle, the diagonal of the square and 
the hypothenuse of each of the triangles. 
The square is said to be inscribed in the 
circle and the circle is circumscribed 
about the square. 
The diameter of any circle is to its circumference in the ratio 
of 1 to 3.141592, nearly; hence the diameter multiplied by 
3.141592 will give the circumference, and the circumference . 
divided by 3.141592 will give the diameter. 

The area of a circle may be found by multiplying the square 
of its diameter by .785398, nearly, and if the area is divided by 
•785398, the quotient will be the square of the diameter. 

361. What does Fig. 8 represent ? What is the line AC ? What is said of the square? 
Of the circle? Ratio of diameter to circumference? Howls circumference found when 
diameter is given ? Diameter when ciroiuniiKeno* is giTen ? Axeft of a oirole, how Iband! 
JVametw, whm Area is glT«a ? 
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« 

36!3t Similar figures are figures that are of precisely the 
Bame form, whether large or small. 

The arem of all similar figures are to each other as the squares 
of their corresponding lines. 

9. What is the diameter of a circular pond which shall contain 
25 times as much area as one 8 rods in diameter ? Ans. 40 rd. 

10. The area of a triangle is 24 square inches and one side of 
it is 8 inches ; what is the corresponding side of a similar tri- 
angle containing 96 square inches? Ans. 16 in. 

11. What is the side of a square that shall contain 36 times 
as much area as one whose side is 5 feet ? 

12« What is the side of a square equal in area to a circle 100 
feet in diameter? Ans. 88.622. ft. 

13. A circular field contains 10 acres ; what is the length of 
its diameter ? 

14. What is the difference in the expense of fencing a circular 
10-acre lot and one of the same area in a square form, the fence 
costing 75 c. per rod ? Ans. $13,653. 

15. If a pipe 3 inches in diameter will empty a cistern in 8 
minutes, what is the diameter of the pipe which will empty it in 
18 minutes ? 

16. Tl^e area of a rectangular piece of land (Art. 101, Note) 
is 50 acres, and the length of the piece is to its breadth as 5 to 1 ; 
what are the length and breadth ? 

17. A room is 16 ft. long, 12 fl. wide, and 9 ft. high; what is 
the distance from one I6wer corner to the opposite upper cor- 
ner? Ans. 21.931 +• ft. 

18. The diameter of a circle is 10 inches ; how many inches 
in the side of the inscribed square ? Ans. ,^50 = 7.07 1-[-. 

Solution. By figure 3 it is seen that the diameter of the 
circle is the hypothenuse of a right-angled triangle whose other 
aides are equal to each other ; .*. the square of either side of the 
inscribed square is one half of the square of the diameter, 

19. What is the side of the greatest square stick of timber 
that can be hewn from a log 18 inches in diameter ? 

id. What are rimilar flguxM ? The ratio of the areas of fimilar fic^na \ 
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EXTRACTION OF THE CUBE ROOT, 

363. To Extract the Cube Root of a number is to 
resolve it into 3 equal factors ; i, e. to find a number whichy mul> 
tiplied into its square, will produce the given number, . 

364* The cube of a number ednsists of three times as many 
figures as the rooty or of one or two less than three times as 
many; thus, 

Roots, 1, 9, 10, 99, 100, 999. 

Cubes, 1, 729, 1000, 970299, 1000000, 997002999. 

Hence, to ascertain the number of figures in the cube 
root of a given number, 

Rule. Beginning at the right, point off the number into 
periods of three figures each, and there will be one figure in the 
root for each period of three figures in the cube, and if there are 
one or two figures besides full periods in the cube, there will be a 
figure in the root for this part of a period, 

Ex. 1. Suppose we have 74088 blocks of wood, each a cubic 
inch in size and form, how large a cubical pile can be formed by 
packing these blocks together ? 



OPERATION. 



Trial divisor, 48001 

240 
4 



True divisor, 5044 



74088(42 Root^ 
64 . 

10088 Dividend. 
10088 







As there are two periods, the root must consist of two figures, 
tens and units ; and yre seek the cube of the tens in the left-hand 
period ; the greatest cube in 74 is 64, whose root is 4. We 
place the i;oot, 4, at the right of the number, and, having sub- 
tracted the cube, 64, from the left-hand period, we annex the next 
period to the remainder, 10, making 10088 for a dividend. 

363. To extract the cube root ofa number, what? 364. How many fignrcs in the 
cube of a number ? To ascertain the number of figures in a cube root, Rule ? Explain 
Mx,h 



\ 
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Fig. 1. 
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40 inches. 







Thus, by using 64000 of the blocksj a cube is formed (Fig. 1), 
whose edge is 40 inches and whose 
contents are 64000 solid inches, 
and theie are 10088 blocks re- 
maining, with which to enlarge 
the cubic pile already formed. 

In enlarging this pile and pre- 
serving the cubic form, the addi- 
tions must be made upon each of 
the 6 faces, or, more conveni- 
ently, equally upon any 3 adja- 
cent faces, e. g. a, b, and c, as in 
Fig. 2. What may be the thick- 
ness of the addition? By divid- 
ing the contents of a rectangular 
solid by the area of one face, we 

obtain the thickness (Art. 105) ; now, the remaining 10088 solid 
inches are the contents, and the sum of tho areas of the 3 square 
faces, a, b, and c, is sufficiently near the area to be covered by 

the additions to form a 
t7*ial divisor ; for the 

3 additions, a, by and c 
(Fig. 2), are tho same 
as one solid 40 inches 
wide, 3 times 40 inches 
long, and of the thick- 
ness determined by trial. 
The area of these 3 
faces is the square of 

4 (tens), which is 16 
(hundreds), multiplied 
by 3, which gives 4800 ; 
i. e., to obtain a trial di- 
visor, we square the root 
figure and annex 00 (be- 
cause the root figure is 
tens) for the area of one 

face, and then multiply this area by 3. ♦ Dividing 10088 by 
4800, we obtain the quotient 2^ for the thickness of the addition^y 
i. e. for the unit figure of the root. Having made these additions, 
as in Fig. 2, we see that the pile does not retain the cubic form, 
three comers, »n, m, and w, being vacant. Each of these corners 
is 40 inches long, 2 inches wide and 2 inches thick ; i. e. the 



40 
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area covered to the depth of two inches by filling the Tacant cor- 
ners in Fig. 2, as seen in Fig. 3, is 2 X ^0 X 3 = 240 square 
inches ; and still there is a. vacant comer, n, n, n, as seen in 




which is a cube of 2 inches on each edge ; i. e. it is a solid 2 

Fig. 4. 

40 2 




40 



40 



inches thick, (the common thickness bf all the additions), covering 
2X2 = 4 square inches, as seen in Fig. 4. 
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Now, if the several additions made in Figs. 2, 3, and 4, be 
spread out upon a plane, as in 



Fig. 5, 




or, in a consolidated form, as in 



Fig. 6, 



t « 



71 /O 



CTi 



CA 



V 



O 



z 







it will be readily seen that their collective solidity will be 
obtained by multiplying the entire area which they cover, 
(40 X 40 X 3 -|- 40 X 2 X 3 + 2 X 2 = 5044 square 
inches), by their common thickness, 2, which will give 10088 
solid inches ; .•. a cube is formed (Fig. 4) whose edge is 40 -\- 
2 = 42 inches, and no blocks remain. 

3^« If there are more than two figures in the root, the 
same relations subsist, and the same reasoning applies. Hence, 

To extract the Cube Root of a Number, 

Rule. 1. Separate the number into periods of three figures 
eaehhy setting a dot over units, thousands, etc, 

2. Find hy trial the greatest cube in the left-hand period, place 
its root as in square root, subtract the cube from the left-hand 
period and to the remainder annex the next period for a divi- 
dend, 

3. Square the root figure, annex two ciphers and multiply this 
restdt by 3 for a trial divisor; divide the dividend by the trial 
divisor and set the quotient as the next figure of the root. 



365. Rule for extracting the cube root of a number ? 
25 
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4. MuMply this root figure by the part of the root premomly 
obtoanedy annex one cipher and multiply this result by three ; add 
the last product and the square of the last root figure to the trial 
divisor^ and the sum wiU he the true diyisob. 

5. Multiply the true divisor by the last root figure^ suMract the 
product from the dividend, and to the remainder annex the next 
period for a new dividend, 

6. Find a new trial divisor, and proceed as before^ until aU the 
periods have been employed. 

Note 1. The notes in Art 357, with slight modificationf, are eqiuilljr 
applicable here. 

Note 2. If the root consists oi three figures it is plain that the cube, as 
completed in Fig. 4, must be enlarged just as Fig. 1 has already been enlarged. 
Hence, the new trial divisor will consist of 3 faces of Fig. 4; but tbe 
true divisor already found is the sum of the significant figures in these 3 
faces, except one face each of rr, xx^ and zz, and two faces of the little cor- 
ner cube, nnn ; moreover, the number directly above the true divisor (in 
the operation) represents one face of nnn, and the number above thai repre- 
sents the sum oi one face each of the 3 long comer blocks, rr^ xx, and zz; 
hence, to find the next trial divisor, we have only to ctdd the true divisor already 
found to TWICE the number above it, and once the number above that, and to 
the sum annex two ciphers. When there are many root 'figures this process 
is shorter than to square so much of the root as has been found, annex two 
ciphers, and multiply by 3, as directed in the 3d paragraph of the rule. 

Ex. 2. What is the cube root of 21024576 ? 



1st Trial Divisor— 20« X 3 — 1200 

20X7X3— 420 

7«— 49 


8 


Ist True Divisor = 1669 


13024 1st Dividend. 


2d Trial Divisor— 270» X 3— 218700 

270X6X3— 4860 


11683 


6^ — 36 




2d True Divisor zip 223596 


1341576 2d Dividend. 
1341576 



The 1st trial divisor is contained 10 times in the dividend, yet 
the root figure is only 7. The true root figure can never exceed 
9, and must in all cases be found by trial. 

Squaring 20 gives the same result as squaring 2 and annexing 
00, as directed in the rule, 3d paragraph. 
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3. What is the cube root of 67917312? 



480000 

9 600 

64 



489664 



67917312(408, Ans. 
64 



3917312 
3917312 



In this ezajnple, the 1st trial divisor, 4800, is larger than the 

1st dividend, 3917 ; .*. we annex to the root, 00 to tho 1st trial 

divisor for the 2d trial divisor, and bring down the next period 

to complete a new dividend. The rule, followed literally, will 

give the same result. 

Note 3. Prepare fractions and mixed numbers as directed in square root 
(Art. 359). 

What is the value of the following expressions . 
4 V2803221 ? Ans. 141. 11. ^3^-926037? Ans. 3.33. 

5. V3176523? 12. Vl^^77.696? 

6. V3^2657176? Ans. 726. 13. V^^-353607? Ans. 3.43. 
7- V^^24024008? Ans. 2002. 14. ^^UQ^? Ans. 5^. 

8. V3^7420489? 15. V^^^ff ? 

9. V13^217728? 16. V^i? ^s- 1-65+. 
10. V^ ? -^s- 1.709+. 17. V^^f ? 

Application op the Cube Root. / 

3M« Bodies which are of precisely the same form are simu 
lar to each other, and the solid contents of similar bodies are to 
each other as the cubes of their corresponding lines, and con- 
versely, the corresponding lines are to each other as the cube roots 
of the contents. 

Ex. 1. If an iron ball 5 inches in diameter weighs 16 pounds, 
what is the weight of a ball 30 inches in diameter ? 

5* : 30^ : : 16 : Ans., or 1« : 6^ : : 16 : Ans. ; i. o. 1 : 216 : : 
161b. :34561b., Ans. 



365. What to Note 1? Note 2? Explain Ex. 2. Ex.8. What is Note 8? 360i 
Wh«t are dmilar bodies ? The ratio of the eontents of similar bodtoiT 
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2. If a ball 6 inches in diameter weighs 27 pounds, what is 
the diameter of a ball that weighs 64 pounds ? 

'>^27 : ^^ 64 : : 6 in. : Ans. ; i. e. 3 : 4; : 6 in. : 8 in., Ans. 

3. How many bullets ;J^ of an inch in diameter will be required 
to make a ball 1 inch in diameter ? 

4. If a globe of gold 1 inch in diameter is worth $100, what 
is the diameter of a globe worth $6400 ? 

5. Suppose the diameter of the earth is 7912 miles, and that 
it takes 1404928 bodies like the earth to make one as large ar 
the sun, what is the diameter of the sun ? Ans. 886144 m. 

6. A bin is 8 feet long, 4 feet wide, and 2 feet deep ; what v 
the edge of a cubical box that will hold the same quantity o/ 
grain? 

7. If a stack of hay 24 feet high weighs 27 tons, what is the 
bight of a similar stack which weighs 8 tons? Ans. 16 ft. 

8. If a bell 4 inches high, 3 inches in diameter, and ^ of an 
inch thick weighs 1 lb., what are the dimensions of a similar beU 
that weighs 27 lb. ? * Ans. 12 in., 9 in., and f in. 

9. If a loaf of sugar 10 inches high weighs 8 lb., what is the 
bight of a similar loaf weighing 1 lb. ? 



ARITHMETICAL PROGRESSION. 

367t Any series of numbers incretmng or decreasing by a 
common difference is in Arithmetical Progression ; 

thus, 2, 5, 8, 11, 14, 17, etc., is an ascending series, 

and 35, 30, 25, 20, 15, 10, etc., is a descending series. 

The several numbers forming a series are called Terms ; the 
first and last terms. Extremes ; the others, Meaks. The 
difference between two successive terms is the Common Dif- 
ference. 



S67. When to a eerles of namben in Arithmetieal PrbgrMskm ! How maoy ldnd« of 
§erimt WhAtt Whatanthfttaraitof %i«ilHt 



ARITHMETICAL PROGRESSION. 293 

In an arithmetical series 5 particnlars daim special attention, 
Tiz. the first term, last term, common difference, nomber of terms, 
and sum of all the terms ; and these are so related to each other 
that if any three of them are given the other two can be found. 

368. In an ascending series, let 6 be the first term and 5 
the common difference ; 

Then 6= 1st term. 

6 + 5 = ll = 2d term. 

64-54-5 = 6 + 2X5 = 16 = 3d term. 

64-5 + 5 + 5 = 6-1-3 X5 = 21 = 4th term. 

Thus we see that, in an ascending series, the second term is 
found by adding the common difference once to the first term ; 
the third term, by adding the common difference twice to the 
first term, etc. 

A similar explanation may be ^ven when the series is 
descending. Hence, 

369. Problem 1. To find tUe last term, the first 
term, common difference, and number of terms being 
given: 

Rule. MuUiply the common difference hy the number of 
terms less 1 ; add the prodtLct to the first term if the series is 
ascending, or subtract the product from the first term if the 
series is descending, and the sum or difference will be the term 
sought. 

Ex. 1. If the first term of an ascending series is 5, the com- 
mon difference 4, and the number of terms 7, what is the last 
term? 5 + 6 X 4=29, Ans. 

2. The first term of a descending series is 47 and the com- 
mon difference 8 ; what is the 6th term ? 

47 — 5X8 = 7, Ans. 

3. What is the amount of $100, at 6 per cent., simple inter- 
est, for 25 years. 

367. What are the Extremes of a series ? Means ? Common Difference ? How many 

partieulaxs claim spcidal attention ? What are they? Howmany of them must be given? 

368. Howls an anoending seriei Ibimed? How a descending series? 309. Ohjeel 

ofPiobleml? Rule? 

26* 
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876, Problem 2. To find the common difference, 
the extremes and number of terms being given. 

By inspecting the formation of the series in Art 368, it will 
be seen that the difference between the extremes is eqtial to the 
common difference mtdtiplied by 1 less than the number of terms; 
e. g. the difference between the 1st and 4th terms (21 — 6=15), 
is the sum of 3 equal additions ; .*. this difference, divided by 3 
(15 -4- 3= 5), gives arte of these additions, i. e. the common dif- 
ference. Hence, 

Rule. Divide the difference of the extremes by the number 
of terms less oncy and the quotient will be the common difference, 

Ex. \m The extremes of an arithmetical series are 3 and 38, 

end the number of terms is 8 ; what is the common difference ? 

. 38 — 3 35 , , 

= — =0, Ans. 

8 — 1 7 

2. A man has 6 sons whose ages form an arithmetical series ; 
the youngest is 2 years old and the oldest 22 ; what is the dif- 
ference of their ages ? Ans. 4 yr. 

. 3. The amount of $100 at simple interest for 10 years is $1 60 ; 
what is the rate per cent. ? 

371. Problem 3. To find the number of terms, the 
extremes and common difference being given. 

By Art. 368 it is evident that the difference of the extremes 
is the common difference multiplied by one less than the number 
of terms. Hence, conversely, 

Rule. Divide the difference of the extremes by the common 
difference, and the quotient , increased by 1, is the number of 
terms, 

Ex. 1. The extremes of an arithmetical series are 3 and 31 
and the common difference is 4 ; what is the number of terms ? 

—^ +l = -j-+l=7 + l = 8,Ans. 

2. The common difference in the ages of the children in a 
family is 2 years ; the youngest is 1 year old and the oldest 19 ; 
bow many children in the iamiVjl 
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372. Problem 4. To find the sum of a series, the 
extremes and number of terms being given. 

The sum of the extremes is equal to the sum of any two 
terms that are equally distant from the extremes ; thus, in the 
series, 3, 5, 7, 9, 11, 13, we have 

Ist + 6th = 2d+ 5th = 3d + 4th. 
3+13 = 5+11=7+9=16; 

and .-. the sum of all terms is 16 X 3 = 48. Hence, 

Rule. Multiply the sum of the extremes by half the number 

of terms, and the product is the sum of the series. 

Ex. 1. The extremes of a series are 3 and 39 and the number 

of tei-ms is 10 ; what is the sum of the series ? 

3 + 39 = 42; 10-v-2=5; 42 X 5 = 210, Ans. 
2. How many strokes does a clock strike in 12 hours? 



GEOMETRICAL PROGRESSION. 

373. Any series of numbers increasing or decreasing 
by a common ratio is in Geometkical Progbession ; 

thus, 2, 6, 18, 54, 162, etc. is an ascending series, 
and 64, 32, 16, 8, 4, etc. is a descending series. 

In the above, 3 is the ratio in the 1st series and ^ in the 2d. 

The first term, last term, ratio, number of terms, and sum of 
all the terms are so related to each other that if any three of them 
are given the other two can be found. 

374# In a series, let 2 be the first term, and 4 the ratio. 

Then 2 = 1 st term. 

2X4 = 8 = 2d term. 

2X4X-4 = 2X42= 32= 3d term. 

2X4x4X4 = 2X4«=128 = 4thterm. 



370. Object of Problem 2? Rule? 371. Object of Problem 3? Rule? 372. 
Object of Problem 4 ? Rule? 373* What constitutes a series ia Geometrical Progres- 
sion? How many kinds of series? What? How many particulars claim attention' 
'^liat ? How many of them must be given ? 
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In forminff the forefifoinsf series we see that the second term is 
found by multiplying the^Vs^ term by the ratio ; the third terra, 
by multiplying \he first by the square of the ratio ; the Jbiirt ft, by 
multiplying the first by the cube of the ratio, the index of the 
power of the ratio always being one less than the number of 
the term sought. A similar explanation may be given when the 
series is descending. Hence, 

375, Problem 1. To find the last term, the first 
term, ratio, and number of terms being given. 

Rule. Multiply the first term hy that power of the ratio 
whose index is equal to the number of terms preceding the required - 
term, and the product will be the term sought. 

Ex. 1. The first term of a geometrical series is 4, the ratio 3, 
and the number of terms 6 ; what is the last term ? 

6 — 1 = 5; 3^ = 243 ; and 243 X 4 = 972, Ans. 

2. The 1st term is 3, and the ratio ^ ; what is the 5 th term ? ' 

5 — 1 = 4; (iy = TV; and tV X 3 = T^, Ans. 

3. The 1st term is 5, the ratio 1.06 ; what is the 4th term ? 

Ans. 5.95508. 

4. What is the amount of $10 at compound interest for 4 
years at 5 per cent per annum ? 

5. Supposing money at compound interest to double once in 
12 years, to what will $100 amount in 72 years ? 

Ans. $6400. 

376. Since the last term is obtained (Art. 374), by multiply- 
ing the first term by that power of the ratio whose index is equal* 
to the number of terms less one, so, conversely. 

Problem 2. To find the ratio, the extremes and num- 
ber of terms being given : 

Rule. I}ivide the last term by the first, and the quotient 
will be that power of the ratio whose index is one less than the 
number of terms ; the corresponding root of the quotient wiU 
therefore be the ratio, 

374. How is an ascendinf^ furies formed? A descending series? 373. Olgect ni 
PioUeml? Rule? 376. Object of Problem 2 ? Rule? 
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Ex. 1. The first term in a geometrical series is 2, the last term 
250, and the number of terms 4 ; what is the ratio ? 

2504-2 = 125; 4 — 1 = 3; and V 1^5 = 5, Ans. 

2. The extremes are 3 and 48, and the number of terms 3 ; 
what is the ratio ? Ans. 4 or ^. 

3. The extremes are 3 and 243, and the number of terms 5 ; 
what is the ratio ? 

377, Problem .3. To find the sum of a series, the 
extremes and ratio being given. 

Having a series given, e. g. 2, 10, 50, 250, 1250, 6250, mwZ- 
tiply each term except the last by the ratio, 5 ; thus. 

Given series, 2, 10, 50, 250, 1250, [6250], 

Product by 5, 10, 50, 250, 1250, 6250; 

and we shall evidently form a new series like the old, except the 
first term of the old is not found in the new. Now, if the old 
except the last term be subtracted from the new, the remainder wiU 
he the difference of the extremes in the old series the other terms 
in the two series canceling each other ; the remainder will also 
be 4 times the sum of all the terms except the last in the old 
series ; for once a series from 5 times a series must leave 4 times 
the series ; /.J of this remainder plus the last term must be the 
sum of all the terms in the old series ; but 4 is the ratio less 1. 

A similar explanation is always applicable. Hence, 

Rule. Divide the difference of the extremes by the ratio 
less one, and to the quotient add the greater extreme, 

Ex. 1. The extremes are 2 and 486, and the ratio 3 ; what is 
the sum of the series ? 

486 — 2 = ^84; 3 — 1 = 2; 484-^2 = 242; and 242 + 
486=728, Ans. 

2. The extremes are 4 and 5184, and the ratio 6 ; what is the 
sum of the series ? 

3. What debt will be discharged by 12 monthly payments, the 
1st payment being $l,*the 2d $2, and so on in a geometrical 
series ? 

377. Object of Problem 3? Bule? 
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ANNUITIES. 

378. An Annuity is a sum of money payable amiually, or 
at any regular period, either for a limited time or forever.- 

An annuity is in arrears when the installments remain unpaid 
after they are due. 

The Amount of an annuity in arrears is the interest of the 
unpaid^ installments added to their sum. 

379. Pkoblem 1. To find the amount of an annuity 
in arrears, at simple interest. 

Ex. 1. An annuity of $100 per annum has remained unpaid 
4 years ; what is its amount ? Ans. $436. 

The 4th payment is due to-day and is worth just $100 ; the 
3d payment dtie 1 year ago is worth $106 ; the 2d payment due 
2 years ago is worth $112 ; and the 1st payment due 3 years 
ago is worth $118. But these numbers, $100, $106, $112, and 
$118, are in arithmetical progression. Hence, 

Rule. Find the last term of the series hy Art, 369, awcf the 
sum of the series hy Art, 372. 

2. Purchased a farm for $5000, agreeing to pay for it in 5 
equal annual installments ; the 5 years having elapsed without 
any payment being made, what is now due, allowing simple 
interest? Ans. $5600. 

3. A salary of $600 per annum is in arrears for 8 years ; to 
what does it amount, allowing simple interest at 7 per cent. ? 

380. Problem 2. To find the amount of an annuity 
in arrears at compound interest. 

Ex. 1. What is the amount of $1 annuity, per annum, in 
arrears for 3 years, at 6 per cent, compound interest ? 

The 3d installment becoming due to-day, is worth just $1 ; the 
2d having been due 1 year, is worth $1.06; and the 1st having 

378. What is an Annuity ? When is an annuity in Rrrear.«t ? What is the Amount of 
an annuity? 371). Object of Problem 1 ? Rule? 380. Problem 2? 
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been due 2 years, is worth $1.1236; .-. $1 + $1.06 + $1.1236 
= $3.1836, the sum sought. But these numbers are in geomet- 
rical progression. Hence, 

Rule 1. Find the last term of the series hy Art. 375, and the 
sum of the series hy Art, 377 ; or, 

Rule '2. Multiply the amount of %\, found in the following 
table, hy the annuity, and the product will he the required amount, 

TABLE, 

Showing the amount of the annuity of $1, £\, etc, at 4, 5, 6, and 7 per cent, 

compound interest, Jrom 1 to 20 years. 



Tears. 


4 per cent. 


6 per cent. 


6 per cent. 


7 per cent. 


Years. 


1 


1.000000 


1.000000 


1.000000 


1.000000 


1 


2 


2.040000 


2.050000 


2.060000 


2.070000 


2 


3 


3.121600 


3.152500 


3.183600 


3.214900 


3 


4 


4.246464 


4.310125 


4.374&16 


4.439943 


4 


5 


5.416323 


5.525631 


5.637093 


5.750739 


5 


6 


6.632975 


6.801913 


6.975319 


7.153291 


6 


7 


7.898294 


8.142008 


8.393838 


8.654021 


7 


8 


9.214226 


9.549109 


9.897468 


10.259803 


8 


9 


10.582795 


11.026564 


11.491316 


11.977989 


9 


10. 


12.006107 


12.577893 


13.180795 


13.816448 


10 


11 


13.486351 


14.206787 


14.971643 


15.783599 


11 


12 


15.025805 


15.917127 


16.869941 


17.888451 


12 


13 


16.626838 


17.712983 


18.882138 


20.140643 


13 


14 


18.291911 


19.598632 


21.015066 


22.550488 


14 


15 


20.023588 


21.578564 


23.27.5970 


25.129022 


15 


16 


21.824531 


23.657492 


25.672528 


27.888054 


16 


17 


23.697512 


25.840366 


28.212880 


30.840217 


17 


18 


25.645413 


28.132385 


30.905e53 


33.999032 


18 


19 


27.671229 


30.539004 


33.759992 


37.378965 


19 


20 


29.778079 


33.065954 


36.785591 


40.995492 


20 



2. What is the amount of an annual salary of $1000, in 
arrears for 5 years, at 6 per cent. ? Ans. $5637.093. 

3. What is the amount of an annual rent of 100£, in arrears 
for 15 years, at 5 per cent. ? 

Ans. 2157.8564£ = 2157£ 17s. Id. 2qr. 
.4. What is the amount of an annual pension of $500, in 
arrears for 12 years, at 6 per cent. ? 



380. IstBule? Zdftule? 
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PERMUTATIONS. 

381, Permutation is the arranging of a given number of 
(ihings in every possible order of succession. 

S82. Problem. To find the number of permutations 
of a given number of things. 

The single letter, o, can have but 1 position, i. e. it cannot 
stand either before or after itself; the 2 letters, a and b, furnish 
the 2 permutations, 

•5 ? >• , the number of which is expressed by the product of 

1X2=2; and if a 3d letter, c, be introduced, we have 



(cab, cba^ 
•<ach, bcay; i. e. 
(^a b c, b a c) 



the new letter, c, may stand 1st, 2d, or 3d 



in each of the 2 permutations of a and b ; hence the number of 
permutations of 3 things is expressed by the product, 1X2x3 
= 6. If a 4th letter, d, be taken, it may stand as 1st, 2d, 3d, or 
4th, in each of the 6 permutations of a, b, and c, and, of course, 
furnish 4 times 6= 1X2X3X4 = 24 permutations. 
By the above, it is evident that the number of permutations 
Of 1 thing = 1 

Of2thmgs= 1X2== 2 

Of 3 things= 1 X 2 X 3= 6 

- Of 4 things= 1 X 2 X 3 X 4= 24 
and so on to any extent. Hence, 

Rule. Form the series of numbers^ 1? 2, 3, 4, etc, up to the 
number of things to be permuted, and their continued product will 
be the number of permutations. 

Ex. 1. How many different integral numbers may be ex- 
pressed by writing the 9 significant digits in succession, each 
figure to be taken once, and but once, in each number ? 

Ans. 1X2X3 X4X5X6X7X8X 9 = 362880. 

2. In how many different orders may a family of 10 persoQS 
seat themselves around the tea table ? 



381. Whatlspermatation? 382. Object of the Problem? Rule? 
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MENSURATION. 

383. Mensuration is the art of measuring lines, surfaces, 
and solids. 

The principles are all Geometrical, and are very numerous. 
A few only of the more simple are here presented. 

384. Two parallel lines are everywhere 

equally distant from each other. 

When two lines meet so as to form equal 

angles, the lines are perpendicidar to each 

other and the angles are right angles, A 

right angle contains 90°. 



An a4:iUe angle is an angle of less tEan 
90°. 

An obtuse angle is an angle of more than 
90°. 

Two lines are oblique to each other when 
they meet so as to form acute or obtuse angles, and the angles 
are oblique angles, 

385. A Triangle is a plane figure which 
is bounded by three lines. 

The base of a triangle (or any other figure) 
is the side on which it is supposed to stand. 
The altitude of a triangle is the perpendicular 
distance from the angle opposite the base to the base, or to the 
base extended. 

386. Pkoblem 1. To find the area of a triangle : 
Rule. Multiply the base by half the altitude, 

Ex. 1. The base of a triangle is 7 inches and the altitude 8 
inches ; what is its area ? Ans. 28 sq. in. 

2. The base is 8 ft. and the hight 11 ft. ; what is the area? 




383. What is Mensuration? 384. What of two parallel lines? What is a 
right angle? An acute angle? Obtuse an^Ie? What are oblique lines? Oblique 
angles? 385. What is a Triangle ? Itisbase? Ita altitude? 386. - Eulc for finding 
its area ? 

26 
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.387, A Quadrilateral or Quadrangle is a plane 
figure, having four sides and four angles. 

There are three kinds of quadrilaterals, viz. : 

Ist. Trapeziums^ none of whose sides are 
parallel; 




D 



C 



2d. Trapezoids, as A B C D, only one 
pair of whose sides arc parallel ; and, 




B 



E 



D 



C 




3d. Parallelogramsy each pair of 
whose opposite sides are parallel, as 
A B C D, or F E C D. 



A F 



B E 



The diagonal of a figure is a line which joins two opposite 
angles, as A C in the above trapezoid, and B D in the paraUelo- 
gram. The altitude of a trapezoid or parallelogram is the per- 
pendicular between two parallel sides. 

388. Problem 2. To find the area of a trapezium : 

Rule. Draw a diagonal dividing the trapezium into two 
triangles^ and find the area of each triangle by Problem 1. The 
sum of these triangles will be the area of the trapezium. 

Ex. What is the area of a trapezium, one of whose diagonals 
is 20 inches, and the length of the perpendiculars let fall upon 
it, from the other angles of the trapezium, 6 and 8 inches ? 

Ans. 140 sq. in. 

389. Problem 3. To find the area of a trapezoid : 

Rule. Multiply half the sum of the parallel sides by the aUU 
tude, and the product will be the area. 



387. What i» a Quadrilateral ? How many kinds ? What is a trapesinm ? Trapesoid ? 
Parallelogram ? What is the diafzonal of a figure? Altitude of a trapezoid ? Of a paral- 
lelogram ? 3S8. Bale for finding the area of a trapezium? 389. Rule for finding the 
area of a trapezoid ? 
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Ex. 1. The parallel sides of a trapezoid are 10 and 12 feet, 
and its altitude is 6 feet ; what is its area ? Ans. 66 sq. ft. 

2. What is the area of a board, whose length is 10 ft., ^e 
wider end being 2 ft. and the narrower 18 inches in width ? 

390. Pboblem 4. To find the area of a parallelo- 
gram : 

KuLE. Multiply the base by the altitude^ and the product is 
the area. 

Ex. 1. What is the area of a rectangular field, whose length 
is 40 rods, and altitude or width 8 rods ? Ans. 2 acres. 

2. The base of a parallelogram is 6 feet, and the altitude 4 
feet ; what is its area ? 

391, A Polygon ia a plain figure bounded by straight 
lines. 

Note 1 . Three straight lines, at least, are required to bound a polygon. 

The lines which bound a polygon, taken together, are called 
the perimeter of the polygon. 

A polygon of 5 sides is called a pentagon ; of 6, a hexagon ; 
7, a heptagon ; 8, an octagon ; 9, a nonagon ; 10, a decagon ; 
11, an undecagon; 12, a dodecagon; etc. 

Note 2. A polygon may be divided into triangles by drawing diagonals, 
and then its area may be found by Problem 1. 

• 

393, Peoblbm 5. To find the area of a circle when 
the radius and circumference are given (Art. 109 and 
361) ; 

Rule 1. Multiply the circumference hy half the radium ; or. 

Rule 2. Multiply the square of the radius hy 3.141592, and 
the product is the area. 

Ex. 1. What is the area of a circle, whose radius is 6 and cir- 
cumference 37.699104? Ans. 113.097312. 
2. What is the area of a circle whose radius is 10 ? 



390. Rule for finding the area of a paralleloprram ? 3tt1 . Whit is a pol'-^nn ? Knte 
1 ? Perimeter of a polygon ? Name the different polygoui? .3»'i. Ru4o for fiuJia^ the 
area of a circle ? Second Rule ? 
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> 
393t A Prism is a solid that has two 

similar, equal, parallel faces, called ba$e$, 

and all its other faces parallelograms. 

Note. A prism is triangular, quadrangular, pentagonal, etc., according 
as its bases ai-e triangles, quadrangles, pentagons, etc. 

A Cylinder is a Bound body whose 
diameter is the same throughout its entire 
length, and whose ends or bases are equal, 
parallel circles. 

394. Problem 6. To find the surface of a prism or 
cylinder : 

Rule. Multiply the perimeter or circumference of the base 
hy the length of the solid, and to the product add the area of the 
two ends. 

Ex. 1. What is the surface of a prism, whose length is 10 
inches and base 4 inches square ? Ans. 192 sq. in. 

2. What is the surface of a cylinder, whose length is 20 feet 
and diameter 4 feet ? 

395. Problem 7. To find the solid contents of a 
prism or cylinder : 

Rule. Multiply the area of the base by the altitude. 

Ex. 1. What are the contents of a cylinder, whose length is 
20 inches and whose diameter is 10 inches ? 

Ans. 1570.796 c in. 

2. What are the contents of a quadrangular prism, whose 
length is 25 feet and whose base is 3 feet square ? 

390. A Pyramid is a solid, having a polygonal 
face, called the base, and all its other &ces are trian- 
gles which meet at a common point, called the vertex 
of the pyramid. The slant hight is the distance from 
the vertex to the middle of one side of the base. 



393. What is a Prism ? A Cylinder ? 394. Role for finding the sui&oe of a prism 
or cylinder ? 395. Rule for finding the contente of a prism or cylinder ? 396. WuX 
is a I^ramid ? Its vertex ? Slant bight ? 
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Note. A pyramid is triangular, quadrangular, etc., according as its base 
Is a triangle, quadrangle, etc. 



A Cone is a solid, like a pyramid, except that its 
base is a circle.. The altitude of the pyramid or cone 
is its perpendicular hight. 



397, Problem 8. To find the contents of a pyra- 
mid or of a cone : 

Rule. Multiply the area of the hose by one third of the 
altitude* 

Ex. 1. What are the contents of a cone, whose base is 10 
feet in diameter and whose altitude is 24 feet ? 

Ans. 628.3184 cu. ft. 

2. What are the contents of a pyramid, whose altitude is 12 
inches and whose base is a triangle, having its base 6 inches and 
its altitude 8 inches ? 



398. The Frustum of a pyramid 
or cone is the part remaining after a 
portion next the vertex has been cut off 
by a plane parallel to the base. The 
two ends are called the upper and lower 
bases. 



399. Problei^ 9. Tq find the contents of the frus- 
tum of a pyramid or cone : 

Rule. Multiply the sum of the areas of the two bases, added 
to the mean proportional between the two bases, by one third of 
the altitude of the frustum. 

Ex. 1. What are the contents of the frustum of a quadrangu- 

396. What Is a Cone ? Altitude of a pyramid or cone ? 397* Rale for fiading the 

solid contents ? 398. What is the Frustum of a pyramid or cone ? 399. Contents 

of a frustum, how found ? ^^^ 

26* 
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• 

lar pyramid, whose altitude is 21 feet and whose bases are 5 
feet and 3 feet square ? Ans. 343 cu. ft. 

2. What are the contents of the frustum of a cone, whose 
hight is 12 feet and whose bases are 6 feet and 4 feet in diam- 
eter? 

400. A Sphere or Globe is a solid 
bounded by a curved surface, all parts of 
the surface being equally distant from' a 
point within, called th^ center. 

A diameter of the sphere is a line pass* 
ing through the center, and limited in both 
directions by the surface. 

401. Pkoblem 10. To find the surface of a sphere : 

Rule. Multiply the circumference hy the diameter, 

Ex. 1. What is the surface of a sphere, whose diameter is 
100 inches ? Ans. 31415.92 sq. in. 

2. What is the surface of the earth, supposing it to be a sphere 
8000 miles in diameter ? 

3. What is the surface of the sun, supposing it a sphere 
whose diameter is 885680 miles? 

403. Peoblem 11. To find the contents of a sphere : 

Rule 1. MuUiply the surface of the sphere by. (me third of 
the radius. 

Rule 2. MvMply the cube of the diameter by the decimal 
.523599 ; i. e. by ^ of 3.141592. 

Ex. 1. What are the contents of a sphere, whose diameter is 
100 inches ? Ans. 523598§ cu. in. 

2. What is the volume or solidity of the earth, supposing it ^ 
sphere whose diameter is 8000 miles ? 

3. What is the volume or solidity of the sun, supposing it a 
sphere whose diameter is 885680 miles ? 

400. What is a sphere? Its diameter? 401. Rule for finding the surface of a 
sphere? 40i£« Rule for finding the volume or solid contents of a sphere? Second 
rule? 
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MISCELLANEOUS EXAMPLES. 

1. What number increased by ^ of itself gives 20 ? 

2. What number diminished by 4^ gives 21 ? 

3. The sum of two numbers is 54 and one of the numbers is 
3 J times the other ; what are the numbers ? 

4. Three roods and ten rods are what part of an acre ? 

5. The difference between two numbers is 37^ and the 
smaller number is 12 J ; what is the larger ? 

6. What number multiplied by 33^ gives 1000? 

7. What number divided by 37^ gives 64 ? • 

8. What is the greatest common divisor of 84 and 144 ? 

9. What is the least common multiple of 72 and 364 ? 

10. What is the interest of $756.64 for 8 m. 17 d. ? 

11. The difference between two numbers is 25, and the smaller 
number is 10 ; what is the larger ? What the sum of the two 
numbers ? 

12. The difference of two numbers is 563492, and the larger 
number is 3642538 ; what is the smaller? What the sum of the 
two numbers ? Ist Ans. 3079046. 

^ 13. How many bricks 8 inches long, 4 inches wide, and 2 
inches thick, will be required to build a wall 20 feet long, 16 
feet high, and 2J feet thick ? 

14. How many bricks whose dimensions are 8', 4', and 2', will 
it take to build the walls of a house 40 ft. long, 28 ft. wide, and 
22 ft. high, the walls to be 1ft. 6' thick, and no allowance made 
for doors and windows? 

15. The salary of the President of the United States is 
$50000 per annum ; what sum may he expend daily, and yet 
save $141560 in one term of office, viz. 4 years ? Ans. $40. 

16. What number, multiplied by ^ of itself, will produce 12^? 

17. What number, multiplied by f of itself, will produce 27 ? 

18. How many square feet of boards will it take to lay a floor 
20 ft. long and 16ft. wide ? 

19. How large a square floor can be laid with 676 square feet 
of boards? 
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' 20. The fore wheel of a carriage is 9 feet, and the hind wheel 
10 J feet in circumference ; how many times will each turn round 
in Funning from Boston to.Andover, 20 J miles? 

21. A rectangular piece of land, containing 60 acres, has its 
length to its breadth as 3 to 2, what are its length and breadth ? 

22. Bought a cask of molasses, containing 84 gallons, for $28 ; 
but 9 gallons having leaked out, at what price per gallon must I 
sell the remainder to gain $4.25 ? Ans. 43 cents. 

23. If a pipe 6 inches in diameter will discharge a certain 
quantity of water in 4 hours, in what time will a 4-inch pipe 
discharge the same quantity ? Ans. 9 hours. 

24. In 12 gai. 3 qt. 1 pt. 2 gi., how many gills ? 

25. In 1846542 seconds, how many weeks, days, fete. ? 

26. Resolve 25740 into its prime factors. 

Ans. 2, 2, 3, 3, 5, 11, 13. 

27. Reduce ■^, ^^, ^^, and ^j to equivalent fractions having 
the least common denominator. 

28. Reduce 3 s. 4 d. 2 qr. to the fraction of a pound. 

29. Reduce -/^ of a piound to shillings and pence. 

30. Add # lb. f oz. ^ dwt. f gr. together. 

31. From ^ fl>. take ^ 5. 

32. A colonel, arranging his men in a square battalion, found 
that he had 31 men remaining ; but, increasing the rank and file 
by 1 soldier, he wanted 20 mon to make up the square. Of how 
many men did his regiment consist ? Ans. 656. 

33. How shall I mark gloves that cost me 80 c. per pair so 
that I may discount 33^ per cent, from the marked price and yet 
gain 25 per cent, on the cost? Ans. $1.50. 

34. Suppose that in a shower the water fells to the depth of 
2 inches, how many gallons will fall upon a township that is 6 
miles square, each gallon containing 231 cubic inches ? 

35. How many bricks 8' long, 4' wide, and 2' thick, will be 
required to build a house 32 ft. long, 24§ ft. wide, and 20 ft. high, 
the walls being 1 ft. 4' thick, the house having 2 doors, each 4 ft. 
wide and 8 ft. high, and 21 windows, each 3 ft. wide and 6 ft^high, 
no allowance being made for the space occupied by the mortar ? 

36. What is the square root of the square ropt of 16 times 81 ? 
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37. If a horse travels 6|- miles per hour, how many hours will 
it take him to travel as fer as a rail car will run in 6 hours, the 
car running 22^ miles per hour ? 

38. Light moves about 192500 miles per second and sound 
about 1090 feet per second ; what is the ratio of tho velocity of 
light to that of sound ? Ans. 932477tJ^. 

39. What is the square root of 4 times the square of 8 ? 

40. What is the cube of the square root of 25 ? 

41. What is the cube root of the square of 8 ? 

42. What is the square of the cube root of 8 ? 

43. Two ships sail from the same port, one due north and the 
other due west, one at the rate of 6 miles and the -other 8 miles 
per hour. Suppose the surface of the ocean to be plane, how 
&r apart are the ships in 10 hours ? 

44. An army consists of 59049 men ; how many shall be 
placed in rank and file to form them into a square ? 

45. What is the diameter of a circular pond which shall con- 
tain 36 times as much area as one 20 rods in diameter ? 

46. What is the mean proportional between 16 and 64? 

47. What is the third proportional to 3 and 30 ? 

48. A ladder 41 feet long, will reach a window 40 feet high 
on one side of a street, and, without moving, the foot, it will 
reach a window 9 feet high on the other side ; how wide is the 
street ? Ans. 49 ft. 

49. What is the difference in the expense of fencing a circular 
40-acre lot and one of the same area in a square form, the fence 
costing 50 c. per rod ? 

50. Sold to J. P. F. goods as follows : 

. Jan. 18, 1862, on 6 m., 75 yd. of cloth, at $4, $300. 

Mar. 12, " « 3 m., 600 gal. of molasses, " 33^ c, 200. 

• June 15, « « 4 m., 50 bbl. of flour « $8, 400. 
Also bought of him : 

Feb. 18, 1862, on 4 m., 30 c. of wood, at $6, $180. 

May 24, " « 6 m., 10 t. of hay, « 12, 120. 

July 6, " "5 m., 10 cows, « 30, 800. 

" 24, « " 4 m., 1 horse, « 100 

When shall he pay me the balance of the debt ? 
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51. What is the side of a square equivalent in area to a rec- 
tangular field, which is 81 rods long and 49 rods wide ? 

52. Sent an invoice of goods to my agent in Liverpool which 
he sold for $25000 ; what sum can he invest for me, his commis- 
sion for selling being 2 per cent, and for investing 1 per cent ? 

• 53. A house worth $8000 is insured for f its value ; what is 
the premium at J of 1 per cent. ? 

54. What is the amount of $325, at 6 per cent., compound 
interest, for 3 yr. 8 m. 12 d.? 

55. $1200. Boston, May 12, 1870. 
For value received of A. B. I promise to pay him, or his 

order, one thousand two hundred dollars, on demand, with 
interest. Charles Dane. 

Indorsements : Aug. 18, 1870, $300 ; Dec. 18, 1870, $10 ; 
May 6, 1871, $16.50; June 24, 1871, $400; Dec. 24, 1871, 
$100 ; what was due Apr. 12, 1872 ? 

56. A bushel measure is 18^ inches in diameter and 8 inches 
deep ; what are the dimensions of a similar measure that holds 
half a peck ? Ans. 9^ in. diameter ; 4 in. deep. 

57. Sold a lot of goods for $100 and thereby gained 25 per 
cent. ; what per cent, should I have gained, had I sold them for 
$120? 

58. A garden whose breadth is 5 rods, and whose length is 
Ij times its breadth, has a wall 3 J feet thick and 4 feet high, 
around it, outside of the line ; what was the cost of this wall at 
3:^^ c. per cubic foot ? 

59. What will be the cost of digging a ditch around the above- 
mentioned garden, within and adjacent to the wall, 3^ feet wide 
and 2 J feet deep, at f of a cent per cubic foot ? 

60. What would be the cost of walling the above-mentioned 
garden, the central line of the wall to be on the bounding lin^ 
the wall to be 3^ feet 'thick and 3} feet high and to cost 6^ c 
per cubic foot ? 

61. A hare has 45 rods the start of a hound, but the hound 
runs 12 rods while the hare runs 9 ; how many rods will the 
hare run before the hound overtakes him ? 

62. A hare has 32 rods the start of a hound, but the hare 



k 



MISCELLANEOUS EXAMPLES. 811 

runs only 16 rods while the hound runs 20; how fiir' will the 
hound run before he overtakes the hare ? 

63. What is the interest of $72.50 from Aug. 8, 1871, to July 
20,1872? 

64. A, B, and C engage to* do a piece of work ; A can do it 
in 20 days, B in 24, and C in 30. In what time can the three 
together do the work ? 

65. A gentleman left his son an estate, J of which he spent in 
1 year and ^^ of the remainder in 6 months more, when he had 
only $1400 remaining; what was the value of the estate? 

66. The commander of a besieged fortress has 2 lb. of bread 
per day for each soldier for 45 days, but wishes to prolong the 
siege to 60 days ; what must be the allowance per day ? 

67. A man sold a watch for $60, which was ^^ of its cost ; 
what was lost by the transaction ? 

68. If a bar of silver 1 ft. 6 in. long, 4 in. wide, and 2 in. thick, 
is worth $1240, what is the value of a bar of gold 1 ft. 3 in. long, 
8 in. wide, and 1 in. thick, the weight of a cubic inch of silver 
being to the weight of a cubic inch of gold as 10 to 19, and the 
value per ounce of silver being to that of gold as 2 to 33 ? 

69. Jan. 1, 1871, A, B, and C form a partnership for 1 year, 
and each furnishes $2000. May 1, A furnishes $1000 more ; 
June 1, B ftimishes $1500 and C withdraws $500; Oct.l, A 
withdraws $500, and B and C furnish $1000 each. Having 
gained $3000, at the close of the year the partnership is dis- 
solved. What is each partner's share of the gain ? 

70. How many gallons of wine at 6, 10, 15, and 208. per gal. 
may be taken to form a mixture of 95 gallons worth 12s. per 
gallon ? 

71. Find the difference in time due to a difference of 17° 20^ 
40" in longitude. 

72. The difference in the time of two places is 3 h. 18 m. 
15 sec. ; what is the difference in longitude ? 

73. A merchant bought a number of bales of velvet, each 
containing 129^^ yd., at the rate of $7 for 5 yd., and sold them 
out at "the rate of $11 for 7 yd., and gained $200 by the bar- 
gains ; how many bales were there ? Ans. 9. 
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74. The trans- Atlantic telegraph laid in 1857 from St Johns, 
Newfoundland, to Valentia, Ireland, 1640 miles in a straight 
line, consisted of 7 copper wires, twisted together, imbedded in 
gutta percha, and surrounded by 18 bundles of iron wire. Each 
bundle of iron wire consisted of 7 wir-es which were twisted 
together, and the bundles ran spirally round the cable. Now, to 
allow for deviations from a straight course, inequalities of the sea- 
bottom, etc., suppose the cable was Iff times as long as would 
be required for a straight course, and that it was necessary to in- 
crease the wire 1 mile in every 20 in consequence of twisting 
the wires, and 1 mile in every 24' because of the bundles running 
spirally, what length of wire was required for the cable ? 

Ans. 362906J miles. 

75. By the census of 1860, the number of inhabitants of Ala- 
bama was 964296 ; of Arkansas, 435427 ; of California, 380016; 
of Connecticut, 460151 ; of Delaware, 112218 ; of Florida^ 
140439 ; of Georgia, 1057329 ; of Illinois, 1711753 ; of Indi- 
ana, 1350941; of Iowa, 674948; of Kansas, 107110; of Ken- 
tucky, 1155713; of Louisiana, 709290; of Maine, 628276; of 
Maryland, 687034; of Massachusetts, 1231065; of Michigan, 
749112; of Minnesota, 172022; of Mississippi, 791396; of 
Missouri, 1182317 ; of New Hampshire, 326072 ; of New Jer- 
sey, 672031 , of New York, 3880735 ; of North Carolma, 
992667 ; of Ohio, 2339599 ; of Oregon, 52464 ; of Pennsylva- 
nia, 2906370 ; of Rhode Island, 174621 ; of South Carolina, 
703812; of Tennessee, 1109847; of Texas, 602432; of Ver- 
mont, 315116; of Virginia, 1596079; of Wisconsin, 775873; 
of the District of Columbia, 75076; and of the Territories, 
220143 ; what was the population of the United States in 1860? 

Ans. 31443790. 
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THE METRIC SYSTEM OF WEIGHTS AND 

. MEASURES. 

403. Besides the Weights and Measures in common 'use, 
which are contained in the several tables in Articles 94-107, 
the Weights and Measures of the Metric System need explana- 
tion. 

In this System the scales are.all decimal, like that of United 
States money. 

LOISTG MEASURE. 

404, The principal unit of length is the Meter^ which is 
89.37 inches long. 

TABLE. 

10 Millimeters (™™) make 1 Centimeter, 

10 Centimeters " 1 Decimeter, 

10 Decimeters ' « 1 METER (°), 

10 Meters " 1 Dekameter, 

10 Dekameters " 1 Hectometer, 

10 Hectometers " 1 Kilometer (^™). 



IfctSTS. 



Centim. Mm. 

Dedm. I == 1^ 

1 = 10 = 100 



Dekam. 



Hectom. 



1= 10= 100= 1,000 
1 = 10 = 100 = 1,000 = 10,000 
n„ 1 = 10 = 100 = 1,000 = 10,000 = 100,000 
1 = 10 = 100 = 1,000 = 10,000 = 100,000 = 1,000,000 

Note 1. About twenty-five (more exactly 25.4) millimeters make one 
inch. The meter is about three feet, three inches, and three eighths of an inch, 
which may be remembered as the rule of the three threes. 

Note 2. The kilometer is the common unit for road measure, and is 
about two hundred rods,, or five eighjths of a mile. Five meters make about 
one rod. 



403. What of aU the scales in the Metric System? 404. The principal unit of 
length? Length of the moter? Table? Scale? How many millimeters to an injhf 
Common unit for road measiire ? 

27 
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The accompanying scale exhibits one 
decimeter divided into ten centimeters, 
each centimeter being divided into ten 
millimeters. With it is a four inch scale 
divided into eighths of an inch. 

These measures, as well as all the other 
metric measures and weights, are written 
like whole numbers and decimals. Thus, 
3 kilometers, 8 hectometers, 7 meters, 
and 5 decimeters, are written 3807.5". 
Large distances, as in road measure, are 
given as kilometers and decimals. Thus, 
47.34*™* stands for 4 myriameters, 7 kilo- 
meters, 3 hectometers, and 4 dekameters. 
Small distances are usually expressed in 
millimeters, or in centimeters. 

The names of the several larger units 
of length are formed from tho word Meters 
by prefixing 'My via for 10,000, Kilo for 
1000, Hecto for 100, and Deka for 10. 
The smaller units are denoted by Deci for 
^, Centi for -j^^, and MiUi fory^^y^. In 
the same way, as will be seen hereafter, 
are formed the names of weights and of 
measures of surface and capacity. 

Note 1. The fii*st series of prefixes is from 
the Greek, the second from the Latin language. 

Note 2. The terms Diniey Cent, and MiU, in United States money, for 
the tenth, hundredth, and thoasandth parts of a dollar, are analogous to 
the terms Dedmeter, Centimeter ^ and MiUimeter, 

405. To reduce a larger denomination in the Metric System 
to a smaller, or a smaller to a larger: — 

Multiply or divide ^10, 100, 1000, S^c.^ as the case may 
require (Art. 161). 
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404. How are metric meaflures and weights written? What prefixes indicate the 
lATger denominations ? What the smaller ? . 405. How is reduction performed ? 
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Ex. 1. Reduce 37 meters to millimeters. 

1^ = 1000"^^ 37 X 1000=37000, Ans. 

2. Reduce 25700 meters to kilometers. Ans. 25.7. 

3. Reduce 18.7''°> to millimeters. Ans. 18,700,000. 

4. Reduce 2750°^°* to meters. Ans. 2.75. 

406. Metric measures and weights are added, subtracted, 
multiplied, and divided like whole numbers and decimals. 

Ex. 1. Add 7.25™, 14.056™, 1850™™, and 1.6™. Ans. 24.756™. 

2. From 7^™ added to 1750™ take 3256521™™. Ans. 5493.479™. 

3. Multiply 7 kilometers 823. meters and 125 millimeters by 
5.12. . 7823.125™ X 5.12 = 40054.4™, Ans. 

SQUARE MEASURE. 

407. The principal units of square measure are the Are and 
the Square Meter » The Are is a square whose side is 10 meters, 
and therefore contains 100 square meters. 

TABLE. 

100 Sq. Centimeters make 1 Sq. Decimeter. 

100 Sq. Decimeters " 1 Cen tare, or sq. meter, 

100 Centares, or sq. meters " 1 Are ("). 

100 Ares « 1 Hectare (^'). 

•100 Hectares " 1 Sq. Kilometer. 

Sq. Decim. 8q. Centira. 

Sfl. Meters, i iqa 

or Centarea. ^ ^^^ 

j^ 1= 100= 10,000 

Hectare. 1= 100= 10,000= 1,000,000 

Ki?o^ 1=' 100= 10,000= 1,000,000= 100,000,000 
1 =100= 10,000= 1,000,000 = 100,000,000= 10,000,000,000 

Note 1. The hectare, which is a common unit for land measare, is a 
square whose side is a hundred meters ; hence it is equal to 10,000 square 
meters. It is 2.471 acres. 

Note 2. Since the scale in square meaisure is 100 (two dimensions, 
10 X 10), there will be two figures for each denomination. Thus, 25 
hectares, 7 ares, 17 centares, and 20 square decimeters, would be written 
2507.172 ares, or 250717.2 square meters. 

406. How are addition, subtraction, multiplication, and dWision performed? 407. 
Unit of square measure? What is an are? Table? Scale? Unit of land measure ? What 
is a hectare? Equal to how many acres ? How many figures are required for each de* 
nomination? Why? 
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Ex. 1. Reduce 327000 sq. meters to hectares. Ans. 32.7. 
2. Reduce 2.54 sq. kilometers to ceutares. Ans. 2540000. 
8. Reduce 150 ares to sq. meters. 

4. In a field 200 meters long and 56 meters broad, how many 
ares? . Ans. 112. 

5. How many sq. meters in a floor 6.8™ long and 4.5°* wide? 

6. How many meters of carpeting 0.6°* wide will be needed 
to cover this floor? * Ans. 51™. 

CUBIC MEASURE. 

408. The principal unit of cubic measure is the Cubic Meter 
or Stere. It is 1.308 cubic yards. 

TABLE. 

1000 Cub. Centimeters make 1 Cub. Decimeter, or Liter, 
1000 Cub. Decimeters " 1 Cub. Meter, or Stere (»*). 

The tenth part of the Stere is the Decistere, and ten Steres 
make a Dekastere. 

Note. Since the scale is a thoasand (three dimensions, 10 X 10 X 10), 
three figures will be required for each denomination. 

Ex. 1. Reduce 12.87 cubic meters to cubic centimeters. 

Ans. 12870000. 

2. Reduce 32500 cubic decimeters to steres. Ans. 32.5. 

3. How many cubic meters in a box 1.25"* long, 1.13" wide, 
and 0.8"* deep. 

4. How deep must be a box 2.13™ square to contain 6 steres? 

5. How many cubic meters in a wall 25™ long, 3.4™ high, 
and 268™™ thick? Ans. 22.78. 

DRY AND LIQUID MEASURE. 

409. The principal unit, both for Dry and for Liquid 
measure, is the Cubic Decimeter, or Liter, It is a little larger 
than a wine quart. 

408. Principal unit for Cubic Measure? Equal to how many cubic yards ? Table? 
How many figures required for each denomination ? Why ? 409* Principal unit foi 
Dry and Liquid Measure ? What is a liter ? About how much in customary measure ? 
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TABLE. 

10 Milliliters, or<sub. centimeters, make 1 Centiliter (f), 

10 Centiliters " 1 Deciliter, 

10 Deciliters " 1 Liter Q, or cub. decimeter, 

10 Liters " 1 Dekaliter, 

10 Dekaliters " 1 Hectoliter (^i), 

10 Hectoliters . " 1 Kiloliter, or cub. meter. 

CentiUtera. MiUilitera. 

Deeilitera. 1 = 10 

Liten. 1= 10= 100 

DekaUters. 1 = 10 = 100 = 1,000 

Hectol 1 = 10 = 100 = 1,000 = 10,000 

jgS; 1 = 10 = 100 = 1,000 = 10,000 = 100,000 
1 = 10 = 100 = 1,000 = 10,000 = 100,000 = 1,000,000 

These measures are usually written as liters and decimal 
parts ; or as' hectoliters and decimal parts. Thus, 2 kiloliters, 
7 hectoliters, 7 liters, and 5 deciliters are written 27.075**^, or 
2707.5>. 

Ex. 1. Reduce 17 cubic meters to liters. Ans. 17000. 

2. Reduce 17500 liters to hectoliters. Ans. 175. 

3. What is the value of 17.3" of wheat at $4.38 a hectoliter? 

The calculation of the contents of a bin or cistern, is very 
simple in the metric system. The product of the length, breadth, 
and thickness in decimeters, gives the contents in liters. 

4. How many liters in a tank 4.3™ long, 3.75™ wide, and 
1.6™ deep ? 43 X 37.5 X 16 = 25800, Ans. 

5. How many hectoliters in a bin 3™ long, 2™ wide, and 1.5™ 
deep? 

6. What is to be the depth of a box 12™ long and 8™ wide, 
in order to hold 2500 hectoliters ? Ans. 2.604™-|-. 

WEIGHT. 

410. The principal units of weight are the Gram and the 
Kilogram, The Kilogram is the weight of a liter of water, 
and is a little more than 2^ pounds avoirdupois. 

409* Table? Scale? How are the contents of a bin or cistern found? 410* Princi- 
pal units of weight ? What is a kilogram ? Equal to how many pounds avoirdupois ? 

27* 
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TABLE. 
10 Milligrams ("^) mako 1 Centigram, 
10 Centigrams " 1 Decigram, 

10 Decigrams " 1 Gram («), 

10 Grams " 1 Dekagram, " 

10 Dekagrams " 1 Hectogram, 

10 Hectograms " 1 Kilogram, or KjIo (^), 

10 Kilograms " 1 Myriagram, 

10 Myriagrams " 1 Quintal, 

10 Quintals " 1 Tonneau (*). 

Centigr. Milligr. 

Decigr. lz= 10 

Grama. 1= 10= 100 

Dekagr. 1= 10= 100= 1,000 

Hectogr. 1= 10= 100= 1,000= 10,000 

Kllogr. 1= 10= 100= 1,000= 10,000= 100,000 

Myriagr. 1= 10= 100= 1,000= 10,000= 100,000= 1,000,000 

Quin. 1= 10= 100= 1,000= 10,000= 100,000= 1,000,000= 10,000,000 

Tonlrz 10= 100= 1,000= 10,000= 100,000= 1,000,000= 10,000,000= 100.000,000 

1 =10=100 =1000 =10,000 =100,000 =l,000,0Ci0 =10,000,000 =100,000,000 =1,000,000,000 

Note. A cubic centimeter of water weighs a gram, and a cubic meter 
of water weighs a tonneau. The kilogram is often called kilo, for brevity, 

Ex. 1. Reduce 2.75' to grams. Ans. 2,750,000. 

2. Reduce 381* to milligrams. 

8. Reduce 175202^ to kilos. Ans. 17.52. 

4. What is the weight of 27 hectoliters of water ? 

Ans. 2700^*. 

5. What weight of water may be contained in a cistern 
1.75™ long, 1.3™ broad, and 0.8™ deep ? Ans. 1820K 

WEIGHT OF BODIES. 
411, The specific gravity of a body is its weight compared 
with the weight of the same bulk of water. Thus, if a cubic 
foot of cast iron weighs 7 J times as much as a cubic foot of 
water, the specific gravity of the iron is 7.2. If cork is one 
fourth as heavy as water, its specific gravity is 0.25. 

The following are approximately the specific, gravities of 
several substances. 
Copper, . . . .* 8.8 Lead, . . . . 11.4 Granite, .... 2.7 

Gold, 19.3 Silver, .... 10.5 Marble, .... 2.7 

Cast Iron, . . . 7.2 Mercury,. . . 13.5 Maple, 0.8 

Bar Iron, ... 7.8 i 

410. Table? Scale? What is the weight of a cubic centimeter of water? Of acq^ic - 
meter of water ? What is the kilogram called ? 411. What is the specific grayit^ of • 
body ? Explain how found? 
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413.. When the specific gravity of a body and its magnitude 
in metric measures are known, its weight is easily computed. 

Rule. Multiply the weight of an equal bulk of water by the 
tpecific gravity, 

Ex. 1. What is the weight of 4 liters of mercury ? 
Four liters of water weigh 4 kilos (Art 410) ; and 4 liters of 
mercury weigh 13.5 times as much. Ans. 54 kilos. 

2. Find the weight of a block of marble 1.6°» long, 0.75"» 
wide, and 0.4" thick. Ans. 1.296 tonneaux. 

The block is 0.48 of a cubic meter. This amount of water 
weighs 0.48 of a tonneau (Art 410). Hence the marble weighs 
2.7 times 0.48*. 

3. What is the weight of a bar of gold 25 centuneters long, 
3 centimeters wide, and 1 6 millimeters thick ? 

Ans. 25 X 3 X 1.6 X 19.3 = 2316 grams. 

4. What is the weight of a bar of iron 3" long and 2 centi- 
meters square ? Ans. 9.36 kilos. 

5. What is the weight of a stick of maple timber 4™ long, 0.3*^ 
wide, and 0.25'° thick ? Ans. 240 kilos. 

6. What is the value, at 30 cents a kilo, of a piece of sheet 
lead 3.25™ long, 2™ wide, and 3"°' thick ? 

413« These measures and weights constitute the Metrio 
System, so named from the Meter, This system was devised 
in France, near the close of the last century, to remedy the 
inconveniences arising from the great variety of existing meas- 
ures and weights. Its use, in that country, to the exclusion of 
other weights and measures, has been required by law since 
1840. 

The system has been adopted by Spain, Belgium, Holland, 
Portugal and Chili. Its use is extending among the other 
nations of Europe and America. In some departments of 
science it is in exclusive use. 

It was legalized in Great Britain, by act of Parliament, in 1864. 

« ' .1 III- — I 

4l!i£. Giye the rale for finding the spedfle gra^ty, 418« OIt« sone aooount of Cho 
origin and hiflftory of the Metrio System. 



820 



THE METRIC SYSTEM. 



Congress, in 1866, authorized its use in the United States, 
enacted that the new five cent coin should weigh five grams, 
and provided for its use, ultimately, in the post-offices. 

Note. The limit of the weight of a single letter is to be 15 grams, 
instead of a half ounce, as heretofore. The diameter of the five cent coin 
(of 1866) is 20 millimeters. Three of these coins may be used to weigh a 
letter. 



414. The meter is the only arbitrary unit of the system, 

since the measures of capacity and 
the weights are all derived from it 
It is one ten millionth part of the 
distance on the earth's surface from 
the equator to the pole, or one forty 
millionth part of the earth's circum- 
ference, measured over the poles. 

Note. Strictly speaking, the meter is 
the length, at the temperature of melting 
ice, of a certain platinum bar, which 
length was intended to be, and is very nearly, equal to one forty millionth 
part of the earth's Arcumference measured over the poles. It is also very 
nearly 39.37 inches. 

Let_AB represent a meter, the unit of length, then wiU the square 

^ ABEF, described on AB, be a squjore 
meter, or Centare, a unit of square meas- 
ure. The cube ABCDEFGH, each of 
whose six faces is a square meter, woald 
be a cubic meter, or Stere, the principal 
unit of cubic measure. 

AK being ^ of AB, represents a 
decimeter, and the cube of which AK 
is an edge is a cubic decimeter. This 
volume (or one equal to it of any form 
whatever) is a Liter, the unit of dry 
_ _ and liquid measure. The weight of a 

cubic decimeter (or liter) of pure water is the Kilogram, the principal unit 
of weight ; a cubic meter of water weighs a Tonneau. 
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413. What is to be the weight of a sinsle letter in the United States? 414. The 
only arbitFary unit of the system ? What is the meter ? How is the oentaxe derived flram 
the meter ? How the stere ? the liter ? the kilogram ? the tonneau ? 
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The names of the metric weights and measures are formed 
according to a simple law, as will be seen by inspection of the 
following scheme : 



Lengths. Surfaces. Capacities. 



Weights. Ratios. 



Myria - meter. Myria - gram. 

Kilo -mgter. Kilo -liter. *Kilo -gram. 

Heeto - meter. Hect - are. Hecto - liter. Hecto - gram. 



Deka -meter. 

Meter. Ake. 

Deci - meter. 
Centi- meter. Cent -are. 
Milli -meter. 



Deka -liter. 

Liter. 
Deci - liter. 
Centi - liter. 



Deka - gram. 

Gram. 
Deci - gram. 
Centi -gram. 



Milli -liter. Milli -gram. 



10000 

1000 

100 

10 

1 



415i The following equivalents of the metric measures 
and weights have been established by Congress for use in all 
legal proceedings : 



MEASURES OF LENGTH. 



metric denominations and 

VALUES. 


EQUIVALENTS IN DENOMINATIONS 
IN VSE, 


Myriameter .... 

Kilometer 

Hectometer .... 
Dekameter .... 

Meter 

Decimeter .... 
Centimeter .... 
Millimeter .... 


10,000 meters . . . 

1,000 meters . . . 

100 meters . . . 

10 meters . . . 

1 meter . . . 

A- of a meter . 

yJtj- of a meter . 

YsVdt of a meter . 


6.2137 miles. 

0.62137 mile, or 3,280 feet and 10 in. 

328 feet and 1 in. . 

393.7 inches. 

39.37 inches. 

3.937 inches. 

0.3937 inch. 

0.0394 inch. 



MEASURES OF SURFACE. 



METRIC DENOMINATIONS AND 
VALUES. 



Hectare 
Are . . 
Centare 



10,000 square meters 
100 square meters 
1 square meter 



EQUIVALENTS IN DENOMINATIONS 
IN USE. 



2.471 acres. 

119.6 square yards. 

1550 square inches. 
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MEASURES OF CAPACITY. 



METRIC DENOMINATIONS AND VALUES. 



Names.. 


No. of 
Liters 


Kilolitcr or stere 


1000 


nectoiiter . . 


100 


Dekaliter. . . . 


10 


Liter 


1 


Deciliter .... 


ihs 


Centiliter. . . . 


lliUiliter .... 


TTmr 



Cubic Measure. 



EQUIVALENTS IN DENOMINATIONS 
IN USB. 



1 cubic meter .... 
JL of a cubic meter . 
10 cubic decimeters . . 
1 cubic decimeter . . . 
JL of a cubic decimeter 

10 cubic centimeters 
1 cubic centimeter . 



Dry Measure. 

1.908 cubic yards 
2 btt. and 3.85 pks. 
9.08 quarts . . . 
0.908 quart . . . 
6.1022 cub. inches 
0.6102 cubic inch . 
0.061 cubic inch . 



Liquid or Wiue 
Measure. 



264.17 gallons. 
26!417 gaUons. 
2.6417 gallons. 
1.0567 quarts. 
0.845 giU. 
0.338 fluid ounce. 
0.27 fluid drachm. 



WEIGHTS. 



METRIC DENOMINATIONS AND VALUES. 



Names. 



Millieror tonneau 
Quintal .... 
Myriagram . . 
Kilogram or kilo 
Hectogram . . 
Dekagram . . . 

Gram 

Decigram . . . 
Centigram . . . 
Milligram . . . 



No. of 
Grams. 

1000000 

100000 

10000 

1000 

100 

10 

1 

tV 



Weight of what quantity of 
water of maximum density. 



1 cubic meter 

1 hectoliter 

10 liters 

1 liter 

1 deciliter 

10 cubic centimeters . . 
1 cubic centimeter . . . 
Jg. of a cubic centimeter 
10 cubic millimeters . . 
1 cubic millimeter . . . 



EQUIVALENTS IN DE- 
NOMINATIONS IN USE. 



Avoirdupois Weight. 



2204.6 pounds. 
220.46 pounds. 
22.046 pounds. 
2.2046 pounds. 
3.5274 ounces. 
0.3527 ounce. 
15.432 grains. 
1.5432 grains. 
0.1543 grain. 
0.0154 grain. 



416. To reduce metric weights or measures to those in cus- 
tomary use. 

Ex. 1. Reduce 127^ to miles. Ans. 78.914 miles. 

Since one kilometer is 0.62137 of a mile, 127^°> will be 
127 X 0.62137 = 78.914 miles. Hence we have the 

Rule. Multiply the number of metric units hy the correspond" 
ing number in the table. 



416. Rules for reducing the metric weights and measures to those hi common ubOi 

and the reverse. 
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2. Reduce 312'" to inches. Ans. 12283.44. 

3. Reduce 12000^^ to pounds avoirdupois. 

4. In a cubic meter how many wine quarts ? 

Ans. 1056.68. 

41 7i To reduce customary weights and measures to those of 
the metric system. 

Ex. 1. Reduce 280 inches to meters. Ans. 7.112-[- meters. 

Since one meter is 39.37 inches, the number of meters in 280 
inches is the number of times that 280 contains 39.37, that is, 
7.112-[- meters. Hence we have the 

Rule. Divide the number of the customary denomination by 
the corresponding number in the table, 

2. Reduce 27 tons to kilos. 

Ans. 27 X 2000 -^ 2.2046 = 24494-f-. 

3. Find the weight in kilos of 15 gallons of water. 

4. Find the capacity in hectoliters of a bin 7 ft. 3 in. long, 
3 ft. 10 in. wide, and 2 fib. 2 in. deep. 



MISCELLANEOUS EXAMPLES. 

1. Reduce 12 kilometers to meters. Ans. 12000. 

2. Reduce 1256.7 kilos to quintals. Ans. 12.567. 

3. Add 125°», 17.06*^, .071^"*, and 3000°>". 

Ans. 17259". 

4. Add 25.06*, 18315«f^, 16.05^«, and 7 quintals. 

Ans. 25794.365 ^. 

5. From 20" subtract 1862.15 liters. Ans. 137.85 liters. 

6. From 91 cubic meters subtract 280.31*"^ 

Ans. 62969 liters. 

7. Multiply 17.28*' by 312500. Ans. 5400 kUos. 

8. Multiply 51.2^™ by 687500. Ans. 35.2 kilometers. 

9. Divide 120^™ by 15™. Ans. 8000. 
10. Divide 12.04* by 17200. Ans. 700 grams. 
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11. Divide 2700" by 90^. Ans. 3000. 

12. Divide 32^ by 47621. Ans. 0.67197+ meter. 

13. In a cubic meter of water how many gallons ? 

14. Reduce 1725 grams to apothecaries' weight 

15. In an acre how many square meters? 

16. In 5 bushels how many liters? Ans. 176.211-|-. 

17. How many coins, each weighing 5 grams, can be coined 
fix)m a cubic decimeter of metal whose specific gravity is 10 ? 

Ans. 2000. 

18. In a board 4™ long and 0.4™ wide, bow many sq. deci- 
meters? Ans. 160. 

19. What is the side of a square that contains 1296 square 
decimeters ? (Art. 355.) Ans. 3.6". 

20. What is the length of the inner edge of a cubical box 
that contains 80 hectoliters ? (Art. 363.) Ans. 2°*. 

21. A cubical cistern holds 1331 kilograms of water ; what is 
the length of an inner edge ? Ans. 1.1 meters. 

22. What is the area of a circle whose radius is 150 meters ? 
(Art. 392.) Ans. 7.068+ hectares. 

23. A circular cast-iron plate is 1 meter in diameter, and 2 
centimeters thick ; what is its value at $45 a tonneau ? 

24. What is the surface of a sphere whose radius is 75 milli- 
meters? (Art. 401.) Ans. 7.068+ sq. decimeters. 

25. What is the weight of a cast iron ball whose diameter is 
12 centimeters ? Ans. 6.514+ kilos. 

26. If a stone 1.25°* long, 0.72™ wide, and 0.4™ thick, weighs 
1 tonneau, what is its specific gravity ? Ans. 2.777+. 

27. A grocer buys sugar at 8^ cents a pound, and sells it for 
22 cents a kilo ; how much per cent, does he gain or lose ? 

28. A man buys wine for $1 a liter, and sells it for $1 a 
quart ; how much per cent, does he gain or lose ? 

29. A man buys coal for $5 a ton of 2240 pounds ; what 
must he get per tonneau to gain 18 per cent, on the cost ? 

30. The latitude of New Orleans is 30°, and that of Chicago 
is 42® ; how many kilometers north of New Orleans is Chicago? 
^ Ans. 1333.3+. 
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418 


UNITED STATES 


BONDS. 




Bonds called. 


Payable in. 


Redeem- 
able in. 


Rate of Int. 


Int. Payable. 


6*8 of 1881 
5-20's 
10^0's 
5'8 0f 1881 
4^'s 

4*8 


1881 
20 years from issue. 
40 ** " " 

1881 

1886 

1901 


1881 
5 years. 
10 years. 
1881 
1886 
1901 


6% 


Scmi-an. in gold. 
it ti 

(« it 

Quarterly ** 
«( It 

t€ « 



MISCELLANEOUS EXAMPLES. 

1. If gold is worth 115 J, how much currency will it take to 
buy $4000 in gold ? 

2. I own 12 U. S. bonds 6*8 of 1881 of $1000 each ; what is 
my semi-annual income in currency, gold selling at 132 ? 

3. When gold is quoted at 116§, what amount of it can be 
purchased for $4445 in currency ? 

4. K I purchase a U. S. 5-20 bond at 108^, what per cent, 
do I make semi-annually, gold selling at 125 ? 

5. The highest point reached by gold during the war was 284. 
What was the value in gold of $1 in currency at that time ? 

6. If the premium on gold is 20 per cent., which yields the 
better income, U. S. 5-20's at 120, or Boston & Albany Rail- 
road Stock at 150, the Railroad Stock paying a semi-annual 

dividend of 5 % ? 

7. A clerk was sent to the Custom House to pay duties 

amounting to $1000. How much currency must he take with 
him provided he is obliged to buy his gold and the quotation is 
115|? 

8. When U. S. 10-40's are selling at 109, what amount must 
be purchased to secure an annual income of $600 in gold ? 

9. How many $1000 U. S. bonds can be bought at 115, for 
$10000, and how much money will remain ? 

10. At what rate must 6's of 1881 be bought to yield 5 J per 
cent on the investment in gold ? 

11. What rate per cent, does an investment in U. S. 4's at 80 
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f!^. I instmcted my banker to purchase for me 4 U. S. 
5-20 bonds of $1000 each ; how much money shall I remit, his 
conunission being ^ ^, and the bonds selling at 119} ? 

Ans. $4800. 

13. I receive for interest on $25000 U. S. 5-20*8 $750 in 
gold. This is the semi-annual interest What per cent, per 
annum is this in currency, if I sell this gold at 112^ ? 

14. Which is the better investment, a mortgage which pays 
six per cent, in currency, or a government bond which has 20 
years to run, is payable in paper, is 20 per cent, above par, pays 
six per cent, interest in gold annually, and the gold sells at 16| 
per cent, premium ? 

419 GOVERNMENT SECURITIES. 

MORNING QUOTATIONS. 

GOLD BONDS-— SOLD "FLAT." NO INTEREST. 

Wednesday, July 80, 1878, at 11 o'clock A. M. 
68 of 1881, 6 per cent, int., payable Jan. and July, 119| 
5.20s 1862, do do do May and Nov. llGf 

5-20S1864, do do do do do 117| 

5-20S 1865, do do do do do 119| 

5-20S 1865, do do do Jan. and July, ll7f 

5-20S1867, do do do do do llSj 

5-20S 1868, do do do do do 118| 

10-40S 5, do do do Mar. and Sept. 115j 

U. S. Curr'y do do do Jan. and July. 115^ 

Gold 115} 

Union Pacific 6s, First Mortgage 81^ 

do 7s, Land Grant 68 

do 10s, Income.Bonds 54^ 

do Stock 28. 

Attention is called to the above table and the following ques- 
tions, which will be suggestive to teachers and valuable to 
pupils. 

It is thought that they will tend to cultivate a desire for in- 
vestigation, and an increased interest in an important practical 
sabject 
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The answers to the questions can readily be obtained by the 
pupil from different sources. 

The questions can be omitted altogether at the option of the 
teacher. 

Questions. 

1. What is the great monetary centre of the U. S.? 

2. Why should it be in that city ? 

3. Why are the above prices called " Quotations ? " 

4. Why " Morning ? " 

5. Is the price of gold and of Government Securities affected 
by the condition of any other money markets ? (Yea, notably 
by that of London.) 

6. Why should it be so ? 

7. What are Registered Bonds ? 

8. What are Coupon Bonds ? 

9. State the advantages of each ? 

10. Which of the above are Registered and which Coupon? 

11. What explanation can you give of the difference in price 
of the various 5-20 bonds mentioned above, since they all pay 
the same interest ? 

12. Explain the word " flat " as here used. 

13. What do you understand by Union Pacific 6's, etc 

14. Why are they placed among Government Securities ? 

15. Is the price of gold quoted daily in London, as it is in 
New York and throughout this country ? Why, or why not ? 

1 6. Why do we read of steamers taking so much gold from 
New York to England, and seldom or never of their bringing 
any back ? 

17. If gold rises in price in New York, what is to be in* 
ferred ? 

18. What do you understand by the term " Specie Pay- 
ments." 

19. Give the particulars of both " Floating" and " Funded 
Debts." 

20. What is a Syndicate ? 

21. Explain the process of " Funding a Debt." 
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